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PREFACE 


THis book is designed to cover the work in arithmetic 
usually given to pupils during the fifth and sixth years of 
their school course. 

It begins with a brief but comprehensive review of the work 
of the first four years, preparing the pupils to enter upon 
the study of the new topics with intelligence and ease. Re- 
views in various forms are, indeed, a feature of the book. The 
second part, like the first, begins with a thorough review 
of everything that has preceded, and each part ends with 
a series of industrial problems designed to apply in the most 
varied form the principles that have been taught. In addition 
to these general reviews, each advanced step in any topic is 
preceded by a brief résumé of the concepts already acquired, 
so that the pupil may attain and retain a comprehensive grasp 
of the whole. 

The exercises, both oral and written, have been carefully 
graded, making the advance from one step to the next easy 
and natural. They are so numerous and varied that the 
pupils can not fail to become thoroughly familiar with num- 
bers and with the practical processes of computation. 

The problems have been framed with the greatest care. 


They are not numerical puzzles, nor are they based on unreal 
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conditions. They have been made both rational and practical, 
and they relate to a wide range of subjects drawn from modern 
life and industries. The information they embody has been 
gathered from reliable sources. The prime object of the book, 
however, is not to convey information on extraneous topics, 
but to teach the processes of arithmetic in the best way 
possible. , 

Great care has been expended on the method of presenting 
the various principles and on the solutions, with the aim of 
making them in the highest degree clear, concise, accurate, 
and practical. 

Acknowledgment is made to Mr. J. D. Buchanan, of the 
Provincial Normal School, Vancouver, B.C., for valuable assist- 
ance in preparing this edition. 
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legedesd! al 
PRELIMINARY REVIEW 


Addition and Subtraction 


1. 1. Read 25+7= 32; 34+6+4+8=17. 

2. Tell what the sign + indicates; the sign =. 

3. When two or more numbers are united into one number 
by addition, what is the result called ? 

4. Read 10—9=1. What does the sign — indicate ? 

5. How much greater is 175 than 60? How do you find 
the answer? What is the answer called ? 

6. Subtract 486 from 500. Which number is the minuend ? 
Which is the subtrahend ? How may the answer be tested ? 

7. Add 23 to 45. Tell how the units and tens of the sum 


are obtained. 
s. Add 46 to 28. Add 879 to 1668. Explain the process. 
9. Subtract 44 from 95; test the result ; explain. 
10. Subtract 256 from 562, test, and explain. 
11. If you sold a person something for 85 cents and received 
& 2 in payment, how should you count out the change ? 


Add and test : 

12. 98+ 7588 + 5009 + T77 + 4275 + 6235 +4900 

13. $7.59 + $ 8167 + $7526 + $324.50 + $.75 + $7350.50 

14. 56,300 + 4+ 99 + 999 + 9999 + 99,999 + 999;999 + 99,999 
7 
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Subtract from a dollar: 


15. 44¢ 17. 36¢ 19. 29¢ 21. 17¢ 
16. 51¢ 1s. 85% 20. T4¢ 22. 43¢ 
Subtract from two dollars; test each result: 

23. $1.25 25. $1.45 27. $0.82 29. $1.17 
24. $1.50 26. $0.12 28. $1.64 30. $0.85 


31. Tell how to count the change out of $2 for each of the 
amounts mentioned in exercises 25-30. 


Multiplication 


2. 1. Find the value of 67 + 67 + 67 + 67 + 67 + 67 by addi- 
tion ; by multiplication. 

2. Draw an oblong 4 inches long and 3 inches wide, and 
divide it into inch squares. Use the oblong to show why 4 
times 3 is equal to 3 times 4. 

3. Show with dots or marks that 6 times 8 = 8 times 6. 

4. Multiply 48 by 28. Point out the multiplicand, the 
multiplier, and the product. Test your answer. 

5. Multiply 347 by 265. Point out the units’ partial prod- 
uct; the tens’ partial product; the hundreds’ partial product. 

Under what figure of the multiplicand is the right-hand 
figure of each partial product written? 

6. Multiply 274 by 204. Which partial product is not 
written? 

7. Multiply 96 by 2004. When there are 0’s in the multi- 
plier, how is the process of multiplication shortened? 

8. Multiply 45 by 10; 386 by 100; 725 by 1000. 

How are the products found? 


How may a whole number (called also integer, or integral 
number) be multiplied by 10, 100, or 1000? 
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Division 
3. 1. Divide 1000 by 77. Point out the dividend, the 
divisor, the quotient, and the remainder. 
2. How may the answer in exercise 1 be tested? 
3. Read the following, using the words “ divided by”: 
66 +38 = 22 5)15 42 9 
15 21 
Point out the dividend, the divisor, and the quotient in each 
case. Test each result. | 
4. Tell how 4 of 365 days is found. 
Indicate the process, using the signs + and=. 
5. How many times does 1000 bushels contain 8 bushels? 
Indicate the process in three different ways. _ 
6. With what divisors is short division used? 
7. Divide 8000 by 20; 8411 by 40. 
How is an integer divided by another integer ending in 0? 
What is done in such a case if the dividend does not end 
in 0? 
8. Without writing any figures, divide 5280 by 10; by 100; 
by 1000. Tell how you perform these divisions. 
9. Divide 3843 by 200. 
Write the result as quotient and remainder. 
Write it in the form of a whole number and a fraction, or in 
the form of a mixed number. 
1o. If 4 yards of silk cost $9, how many dollars will 1 
yard cost? Test your answer. 
11. I have $9. How many 4-dollar hats can I buy and how 
much money shall I have left? 
12. Edward divided 72 by 13, obtaining 5 for a quotient 
and 6 fora remainder. ‘Test his answer. 
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13. Divide 16,854 by 36. 

Use your work to illustrate the answers to the following 
questions: 

14. If the quotient figure should be taken too large, how 
would the error be discovered? if it should be taken too small? 

15. When the proper quotient figure is taken, how is the 
fact shown by the remainder? 

16. Divide, and test each result by multiplication: 

2608 5)2006 12)1296 12)6108 8)241648 

When any remainder with the next figure of the dividend 
annexed does not contain the divisor, what figure is written in 
the quotient ? 


Common and Decimal Fractions 


4. 1. Read the following fractions and name the numerator 
and the denominator of each : 
Pe a SS a 

2. What does each fraction in exercise 1 denote? 

3. Which fractions are proper and which are improper ? 

4. Add %and 3. Explain your work. 

5. Which is the greater, 4 or }? How do you know? 
Illustrate with a drawing. 

6. If two fractions have different denominators, what must 
be done before the fractions can be united into a single fraction 
by addition or subtraction? Illustrate with examples of your 
own. 

7. Which of the following fractions are in their lowest 
terms ? 

tt 


Express them all in their lowest terms. 
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Add 182 to 253. Explain your work. 
9. Subtract 162 from 100. Explain. 

10. Reduce 4% to an improper fraction. Explain. 

11. Reduce $3 to a mixed number. Explain. 

12. Find ¢ of 73,245. 

Tell how to find ¢ of any number; 3 of any number. 

13. Multiply 5280 by 2,3. 

Tell how to multiply an integer by a mixed number. 

14. A decimal fraction is one that expresses tenths, or hun- 
dredths, or thousandths, ete. All other fractions are common 
fractions. 

Which of the following are decimal fractions and which are 
common fractions ? 


af noe 3 ¢ OY se. AS ( 
A 5 5 3 ane if ae Z 
15. Reduce to decimal fractions : 

il at al 2 4 aly 3 

2 5 4 5 5 20 4 Bi 


16. Reduce to common fractions : 
a6 25 75 16 8 .40 64 125 
17. Add 4 and ;3;; 2 and .2; 4 and Wo: 
1s. How much greater is 3 than 33,? }than .40? ? than 
6? .8than .55? 4 than 5%? 
Measurements and Comparisons 
5. 1. What measures are used in buying and selling milk? 
peanuts? grain? hay? coal? coal oil? 
2. How are long distances measured? short distances? 
3. What measures are used in measuring land? 
4. Give the table of measures of time. 
5. Name the months and tell the number of days in each. 
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6. Tell why a square foot contains 144 square inches. 
How is the number of cubic inches in a cubic foot found ? 


7. Compare 1 yard with 1 foot in two ways: 


1 yd. is ft. longer than 1 ft. ; 
1 yd. is times 1 ft. 
8. Compare 6 with 8 in two ways: 
6 is less than 8; 6is of 8. 
Compare in two ways: 
9. 1 ft. with 2 in. 15. 24 with 6. 
10. 1 gal. with 2 qt. 16. 6 with 24. 
11. 1 gal. with 1 pt. 17. 25 with 100. 
12. 1 lb. with 4 oz. 1s. 75 with 100. 
13. 2 bu. with 1 pk. 19. 60 with 100. 
14. 1 hr. with 12 min. 20. 120 with 100. 
Which is the greater and how much: 
a. 6x8 or 1x14 25. 81+9 or 42+T7? 
a2, 1 «ors SY 26. 45+ 3 or 32+2? 
23. 3x 1l5or4 x12? 27. 4 of 66 or 2 of 36? 
24. 4 x 20 or 8 x 25? 28. 4 of 100 or 2 of 60? 


Miscellaneous Problems 


SuaGestion. — When the problems are related to one another, the 
answer to each should be kept until the series is completed. 

6. 1. Edith invited 11 friends of her own age to a party to 
celebrate her eleventh birthday. What were the combined ages 
of her guests ? 

2. She bought invitation cards with envelopes at 2¢ each, 
and used 2-cent stamps. Find the cost of sending invitations. 

3. Edith bought 2 loaves of bread @ 10¢ and cut from 
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each 16 slices. Each slice made one sandwich. How much did 
the bread for the sandwiches cost ? for each sandwich ? 


4. A chicken costing 64 ¢ and 3 lb. butter @ 32 £ were used 
for the sandwiches. What was the total cost of each sandwich ? 

5. Edith bought 4 dozen fancy cakes at 6 for 5¢ and a 
birthday cake for $1.25. Find her change out of $5. 

6. She made 7 quarts of lemonade. How many glasses, 
+ pt. toa glass, did this allow for each child, and how many over ? 

7. One lemon was used for every pint, and one was left over. 
Find the cost of the lemons purchased, at 8 for 5 ¢. 

8. If a quart of ice cream will serve 8 children, how many 
quarts were needed, allowing enough for 8 second helpings ? 

9. At 40¢ a quart, what was the cost of the 24 quarts of ice 
cream? How much did all the refreshments cost ? 

10. The children played at tossing rings on pegs. A ring on 
the center peg counted 20, but on any corner peg only 5. What 
was Albert’s score, if he threw the ring 6 times on the center 
peg, and 15 times on the corner pegs ? 

11. Marjorie arrived at 3:15 P.M. and left at 5:42 p.m. How 
long was she at the party ? 
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12. Robert and his uncle went from Vancouver to Victoria 
on the 8.8. Princess Victoria. Robert’s uncle paid full single 
fare, $2.50, and Robert paid half fare. They bought a state- 
room ticket for $2. How much did they pay for tickets ? 

13. Other expenses of the trip were: lunch $1.50; maga- 
zines 40¢ ; views of Vancouver and Victoria $1.75 ; 15 souve- 
nir post cards at 8 for 10%; morning paper 5%. What was 
the sum of these expenses ? 


ys ys 
Wij 


by 


ZZ 


Fy 


SEZ, 
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ay 


SS 


= 
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= 


14. Find the whole cost of the trip. 


15. There were 800 passengers on board ; 3 of them paid full 
return fare, $4; + paid full single fare, $2.50; 20 were com- 
mercial travellers and paid $1.80 each; the rest were steerage 
passengers and paid $2 each. Find the receipts for fares. 

16. The staterooms were all occupied. The boat had 50 @ 
$2, 24 @ $3, 2 @ $4, and 2 @ #5. What were the receipts 
for staterooms ? 

17. Find the receipts from 20 cabin berths at 50% each. 

18. During the trip 396 meals were served at an average 
price of 75% each. Find the receipts of the dining room, 

19. Hand baggage was checked free, and the following 
articles were checked : 138 suit cases, 97 overcoats, and 48 
hand satchels. How many articles were checked ? 
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20. The steamer carried freight that trip as follows : 


CLASS WEIGHT RATE PER 100 LB. 
First 8700 lb. 20 ¢ 
Second 1600 << ; 15¢ 
Third 2900 « 12¢ 
Fourth 28600 “ 10¢ 
Fifth 3800 *“ 8¢ 
Sixth a OO ms 5¢ 


What were the receipts for freight ? 

21. Find the total receipts from fares, staterooms, cabin 
berths, dining room, and freight. 

22. If the average salary of each man employed was $580 
for a season of 290 trips, what was the amount paid the entire 
erew of 102 men for one trip? 

23. If the receipts of the dining room amounted to $297 for 
the trip and the cost of the supplies was 2 of that amount, how 
much did the supplies cost ? 

24. The steamer uses 21 tons of coal a trip. Find the cost 
at $4.90 per ton. 

25. If 3 gallons of lubricating oil are used in the engine 
room on one trip, find the cost at 67 ¢ per gallon. 

26. Find the cost of the cotton waste used, 4 pounds at Qi ¢ 
a pound. 

27. It took 15 men 3 hours to unload and reload the freight. 
Find the cost, if each man received 30 ¢ per hour. 

2s. Find the total cost for wages of crew, dining-room sup- 
plies, coal, lubricating oil, cotton waste, and handling freight. 

29. The distance from Vancouver to Victoria is 80 miles. 
If the steamer makes the trip in 4 hours, find its rate per hour. 

30. If another steamer sails at the rate of 12 miles an hour, 
how much longer will it take to sail from Vancouver to Vic- 
toria ? 


16 PROGRESSIVE ARITHMETIC 


NOTATION AND NUMERATION 


7. The people of Europe first learned the use of the figures 
1, 2, 3, 4, 5, 6, 7, 8, 9, and 0 from the Arabs. 
. These ten figures are therefore called the Arabic numerals. 


8. The method of representing numbers by means of the ten 
Arabic numerals is called the Arabic notation. 


9. Any method of naming or reading numbers is called 
numeration. 


10. 1. Count by ones to 9; by tens to 90; by hundreds to 
900; by thousands to 9000. 

2. Ones are called units of the first order or simply units ; 
tens are called units of the second order; hundreds are called 
units of the third order; and so on. 


11. In the Arabic notation : 


(1) The greatest number of units of any order is nine. 

(2) Therefore ten units of any order are written as one unit of 
the next higher order. 

The Arabic notation, being based on the number ten, is often 
called the decimal notation, from the Latin word decem, meaning 
ten. 


12. 1. Read: 8, 28, 46, 104, 208, 500, 987, 1000. 

If you have read the numbers correctly, you have illustrated 
these three facts about reading numbers : 

(1) The figure 0 is not read. 

(2) The word “and” is not used in reading integers. 

(3) Tens and units and also hundreds, tens, and units are 
read together, as units. 

Thus 987 is not read 9 hundreds, 8 tens, 7 units. 


It may be read “ nine hundred eighty-seven units,” but the word “ units” 
is usually omitted. 
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2. Hundreds, tens, and units constitute units’ period. 

3. When we reach a thousand, we begin to name the thou- 
sands in order as we do the units, thus: 

1 thousand, 2 thousand, etc., up to 999 thousand. 

Thousands, ten-thousands, and hundred-thousands constitute 
thousands’ period. 

4. Write with figures 654 thousand 528 (units). 

Read 362,475; 502,308; 750,000. 

5. Just as 1000 units make 1 thousand, so 1000 thousands 
make 1 million (1,000,000), and 1000 millions make 1 Dillion 
(1,000,000,000). 

TABLE 


BILLIONS’ MILLIONS’ THOUSANDS’ UNITS' 
PERIOD PERIOD PERIOD PERIOD 


o” 
fr 
AS 
= 
1 
O 
o 
2 
ao) 
c 
=: 
ae 
3 


©? Ten-billions 
BD © bS Ten-thousands 


J 


H bO © Or Billions 


Co ©G & =I Hundred-thousands 


LS © C ® Hundred-millions 
So © WS OO Ten-millions 

hi HW CO On Thousands 

S&S So H © Hundreds 


Sm S GD Bb Millions 
S&S Oo aI © Units 


o 
tS 


6. The first number in the table is read: 
“6 365 billion, 482 million, 725 thousand, 938.” 

Read the other numbers in the table. 

13. To read a large integral number : 

First, beginning at the right, separate the figures by commas into 
periods of three figures each. 

Next, beginning at the left, read each period as if tt stood alone, 
adding its name. 

The highest period may contain less than three figures. 
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14. 1. How many tens are there in 1 hundred? units in 1 
ten? tenths in 1 unit? hundredths in 1 tenth? thousandths in 
1 hundredth? 


2. .5 denotes 5 tenths and is so read; .56 denotes 5 tenths 
and 6 hundredths, and is read “56 hundredths”; .567 is read 
* 567 thousandths.” 


3. Read, and tell what each figure denotes: 


8 .62 OT .80 094 .140 .005 
mas 60 OT 84 .095 O14 301 
9 78 48 92 105 404 .070 
6 ol 34 09 125 382 800 


15. The Arabie notation is used to express integers and decimals. 

Ten units of any order, integral or decimal, make one unit of 
the neat higher order. 

A dot called the decimal point is placed before tenths’ 
figure. 


Tenths occupy the first decimal place, hundredths the second, 
thousandths the third, and so on. 


16. 1. Read the following mixed numbers: 
TP, 7.5, 475, 4.07, 57468, 5.168. 


A mixed number that is expressed as an integer and a deci- 
mal is called a mixed decimal. In reading mixed numbers, in 
this book “and” is used between the name of the integer and 
that of the fraction, but not elsewhere. 


2. Read, and tell what each figure denotes : 


5.8 6.32 28.41 1.125 36.404 
8.7 4.75 50.67 3.146 80.225 
6.5 8.06 32.04 8.0738 37.670 


8.9 = 6.88 90.02 6.008 20.006 
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EXERCISES 
17. Read: 
1. 425,360.2. 8. 105,000,005 
2. 632,587.09 9. 6,275,200.003 
3. 1,789.3846 10. 49,482,376.735 
4. 426,502.609 11. 928,346,002 
5, 2,000.2 12. 3,003,030,300 
6.. 55,000.55 13. 72,485,364.6 
7. 1,001,000.001 14. 864,375,000 


Copy, writing units of the same order in the same column, 
point off into periods, and read: 


15. 4.9, 17.02, 195.005, 3850, 6500000 
16. .75, 508.35, 626271, 6424365, 730.402 
17. 4.52, 578.96, 24329.05, 1487625.9 

18. 3.003, 860.7, 24867.3, 49278564 

19. 5781.2, 1.008, 320.75, 48356033.8 

20. 73348, 425637, 42235679, 365289073 


WRITTEN EXERCISES 


18. 1. Write the names of the orders of integers and deci- 
mals from hundred-billions down to thousandths. 
Express in the Arabic notation : 


2. 4 hundreds 6 tens 3 units 5 tenths. 
3. 9 tens 9 units 9 tenths 9 thousandths. 
4. 3 billions 3 hundred-thousands 3 tens. 
5. 7 ten-millions 8 thousands 6 units 8 tenths. 
6. Write the numbers that are one greater than: 
1000 1199 6229 9089 6011 9999 
7. Write the numbers that are 1 less than : 
100 500 1621 2000 11,000 100,000 
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Express in the Arabic notation : 

8. 107 million, 875 thousand, 596 (units). 

9. 220 billion, 625 million, 340 (units). 
lo. 4 billion, 362 million, 256 thousand. 
11. 400 million, 870, and 2 tenths. 
12. 5 billion, 5 million, 5 thousand, 5 hundred. 
13. 6 thousand, 325, and 46 hundredths. 
14. 1000 thousand, 50, and 4 tenths. 
15. 1000 million, 325 thousand, 411. 
16. 625 thousand, 75, and 12 hundredths. 
17. 48 thousand, and 9 thousandths. 
18. 7 million, 7 thousand, 7. 
19. 100 million, 1 thousand, 1, and 101 thousandths. 
20. T'wo hundred two thousand, sixty. 
21. Sixteen million, forty-five thousand. 
22. One hundred million, seven hundred fifty. 
23. Forty-three million, seventy-six thousand. 
24. Ninety million, ninety thousand, ninety-one. 


25. Nine hundred ninety-nine thousand, ninety-nine, and 
nine hundredths. 


26. Sixty-two million, nineteen thousand, seven hundred, and 
seven hundredths. 


27. Seventeen hundred three, and eighteen thousandths. 

28. Fourteen hundred million, five hundred thousand two 
hundred ninety-seven. 

Write in words: 

29. 19, 90, 99, 101, 320, 514, 711, 7.11, 6.009 

30. 705, 700.5, 700.705, 2000.2, 600.003, .6038 

31. 33,485,620.033, 650,000,001.010, 428,000.866 
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Canadian Money 


19. 1. What part of a dollar is 10 cents ? 

2. What part of ten cents is 1 cent ? What part of a dollar 
is 1 cent ? 

3. What part of a dollar is = of a cent ? 

4. A thousandth of a dollar is called a mill. 

5. $.01 is read “1 cent”; $.001 is read “1 mill”; $.156 is 
read “15 cents 6 mills”; $2.308 is read “2 dollars, 30 cents, 
Smiley’ 

25.4¢ is read “25 and 4 tenths cents.” 

6. Compare with 4 cent: 5 mills; 4 mills; 6 mills. 

7. Mills are not coined. If a man owes $2.128, he usually 
must pay $2.13. 

EXERCISES 

20. Read : 
$.11, $3.25, $6.75, $192.20, $750.05 

$3.225, $48.368, 617.213, $277.312, $.04 

$25.826, $492.375, $ 963.527, $.875, $.006 

Write in words: $2.25, $3.05, $.124, $.375, 8.108 

5. Write with figures and the dollar sign: 

Eighty-two dollars, ten cents, two mills; ten dollars, nine 
cents, five mills; one thousand dollars, one cent, eight mills; 
fifteen thousand fifteen dollars, fifteen cents. 


oe aes 


6. Read, then write as cents, using the sign ¢: 
$4.62 $3.33 $ 3.333 $10.01 $ 25.084 
$0.09 $1.125 $16.08 $100.05 $42.375 
7. Read, then write as dollars and cents: 


365 ¢ 1100¢ 1280 ¢ 55410¢ ies 
1908 ¢ 2807 ¢ 1609.5¢ 20009¢ 184.99 
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ADDITION 


EXERCISES 
21. Add, giving results quickly : 


Add the tens of one number to the whole of the other, and then add the 
units, thus in exercise 1, “ 57, 87, 93.” 


s y's 28 46 39 22 oT 34 62 
ee es a a 


2. 93 75 49 83 26 78 69 34 
3846 A 5 TBD 


3. 17 84. 56 43 64 85 76 99 
47 96 79 58 87 66 98 88 


4. 28 65 49 37 78 25 57 18 
39 75 26 84 36 49 64 86 


Add rapidly : 


5. $7 6. 9¢ 7. 8 1b. 8. 3 bu. 9. 5rd. 
8 6¢ 5 ib. 9 bu. 8 rd. 
5 8¢ 6 lb. 8 bu. a Wa: 


10. $9 11. 8# 12. 4 in. 13. 7 pt. 14. 9gal. 
5 T¢ 9 in. 3 pt. 7 gal. 
6 5¢ 9 in. 6 pt. 8 gal. 


22. ‘The process of finding a number that is equal to two or 
more given numbers is called addition. 
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23. The numbers added are called addends, and the result 
found by adding is called the sum. 

24. The numbers $2 and $5 are like numbers; so also are 
6 qt. and 8 qt.; also 3 and 10. 

Give other like numbers. 

25. 7 sheep and 9 cows are unlike numbers, but 7 animals 
and 9 animals are like numbers. 

26. Add $2 and $5; 6 qt. and 8 qt. Can you add 7 sheep 
and 9 cows? 7 animals and 9 animals? 


Only like numbers can be added. 


EXERCISES IN MAKING CHANGE 
27. The picture shows a cash register. When a purchase 
amounting to, say, $3.57 is made, the clerk presses the keys 
marked $3, 50, and 7. 


This registers the pur- 7171, ) 


uf 


7 


Tr 4, 
chase on a slip of ga MOUNT PURCHASED AA 
paper within, pushes | : ie 
up cards that show 
the amount of the pur- 
chase, and opens the 
cash drawer. 

Suppose the pur- 
chaser has given the 
clerk $5. The clerk 
puts the money into 
the drawer and may 
take out the change 
thus: three 1-cent 
pieces, a ten, a 5-cent 
piece, a quarter, and a dollar. He then hands the change to 
_the purchaser in the same order, saying as he does so: “ Three 
fifty-seven, sixty, seventy, seventy-five, four dollars, five dollars.” 


77 


24 
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Following are the amounts of some purchases and the sum of 
money paid the clerk in each case: 


Tell what you would do if you were clerk — the keys of the cash register 
you would press, the pieces of money you would take out of the drawer, and 
what you would say to the purchaser as you handed him the change. 


PURCHASE 


1. $ 


9 29 IAAP wD 


~~ » 
Nb F 9 


1.38 
2.13 

42 
1.76 
2.84 

TT 
4.09 
3.61 
1.15 
2.03 
3.11 
2.44 


Monty PArp 


$2.00 
3.00 
1.00 
5.00 
4.00 
2.00 
5.00 
5.00 
1.50 
4.00 
3.50 
5.00 


EXERCISES 


13. 
14. 
15. 
16. 
E77. 
18. 
LS: 
20. 
21. 
22. 
23. 
24. 


PURCHASE 


$3.69 
1.47 
2.24 
6.45 
8.72 
7.66 
5.23 
Dal 
7.14 
8.21 
7.25 


9.48 


Money Paip 


$5.00 
2.00 
4.00 
7.00 
10.00 
9.00 
10.00 
10.00 
8.00 
10.00 
20.00 
20.00 


2s, Add rapidly, both columns at once, thus in exercise 1, 
adding upward, “11, 20, 30, 36, 44, 54, 65”: 


1. i 
10 
8 


10 
9 
i 


a... 10 
i 

5 

10 

10 

7 

8 


—? 


3. 11 
10 
at 

9 


4. 


10 

8 
10 
11 

| 
11 
10 


. 


9 
10 
8 
11 
6 
10 
3 
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Ada rapidly, both columns at once: 


6. 


ad. 


16. 


10 vice 9. 10 10; Et 

9 6 10 8 10 

8 10 dla ) 4) 
11 8 / 11 2 
10 5 6 3 Af 

ave 10 10 10 5 
10 9 4 T 10 

5 11 6 10 6 

9 12. 10 13. 11 14. 6 1S.) 
ath 4 T a 6 

6 11 8 ii 10 
10 9 10 10 dt 
it 6 2 8 10 

T 11 ia 10 T 
1 10 5 ie 6 

8 9 10 9 s) 
10 8 6 10 11 

5 Learn to catch the sums of groups of numbers 
il and add them, reading up the column rapidly. 
3 | Thus, in the column in the margin read, “ 8, 18, 
a 25, 34, 45, 55.” 
6)" Where possible, use groups of 10 or 11, as these 
9 sums are more easily added, but combine into any 
+ convenient groups. It is best not to pass over 


2 
55 


numbers in order to group by 10’s, for there is 


“hs danger of neglecting numbers once passed over. 


By practice you will be able to use groups that 
are larger and larger, but for the present they should 
not be over 11. 
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Practice until you can add all the following columns in less 
than 1} minutes. 


17. 3 18. 3) 19. 8) 20. £ a1 2 “22. 7 (23. 3 
7 6) 2S 7 8 6 rf 
A 7) 5 8 3 3 3 
6 4) = 6 i 9 4 
a) a 6 9 8 + T 
8 65 9 2 3 7 9 
2) 9 5 5 2 8 2 
gf 1} 2) 5 4 3 6 
7 3) 7J 2 4 4 4 
Al 8) 3 8 5 9 
5 5 2j 5 5 5 8 
8 7 6 8 6 4 2 
2] 3| 4 2 7 6 3 
9 5 2 6 8 9 7 
7 6 5 4 5 6 8 


WRITTEN EXERCISES 


29. In adding numbers of two or more columns, the sum of 


1. $4.39 each column should be retained in some way 
3.64 so that in case of error or interruption while 
5.98 adding any column it will not be necessary 
7.75 to go over all the previous columns. 

6.83 A convenient method often used by business 
et) men is illustrated in the margin, the sums be- 
33 ing written on a separate piece of paper. The 
25 sums of the columns, so written, give the re- 


$28.59 quired sum. 


Caution. — When this method of keeping the sums of the columns is 
used, care should be taken not to “carry ” from one column to the next. 
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Add by grouping, and test each result by adding in the 
opposite direction : 


Exercises 2-6 have been added and tested in less than 6 minutes. Can 
you do better? 


2. $38.46 3. 2648 4. $46.28 5. 97.388 6. 27.456 
8.75 5462 17.32 4.75 46.734 
.63 O732 o4.59 56.86 8.468 
8.96 1897 9.81 leo 2.057 
2.47 314 2.27 24.29 43.591 
64 9285 47.96 8.63 38.762 
4.27 8625 63.84 08 76.357 
6.93 3974 15.38 49.63 14.205 
5.26 7286 34.02 12.74 7.836 
3.72 4738 8.46 56.37 O74 
2.48 3473 3.25 82.46 8.698 


Practice until you can add and test exercises T—11 in less 
than 10 minutes : 


7. 28,749 8. $587.24 9. $46.32 10. 932.468 11. 684,231 
36,451 394.66 24.724 825.510 598,768 
54,937 716.84 48.066 253.182 3,821,475 
80,783 29.35 79.827 984.749 5,279,685 
95,436 82.75 12.283 229.861 2,634,798 
93,617« 894.33 95.75 671.154 275,824 
74,262 323.04 69.31 528.187 743,186 
43,231 462.53 24.649 163.728 194,089 
54,768 659.21 13.371 429.351 523,716 
56,342 51.36 83.18 740.286 8,576,871 
79,506 978.03 89.724 967.3465 495,843 
86,789 792.14 59.869 479.683 176,928 
34,321 747.96 54.627 987.427 934,182 
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WRITTEN EXERCISES 


30. 1. A dealer in poultry sold 4800 eggs in January, 2160 
in February, and 6708 in March. How many eggs did he sell 
in the three months ? 

2. Add: forty-nine thousand eight hundred seventeen, 
twenty, thirty thousand five hundred forty-five, sixteen 
thousand eight hundred ninety, and six thousand twelve. 

3. What is the sum of 2685 dollars 32 cents, 476 dollars 9 
cents, 1020 dollars 10 cents, and 946 dollars 87 cents ? 

4. Kamloops is 95.78 mi, east of Lytton and 150.18 mi. west 
of Albert Canyon, on a railroad joining these two places. How 
far is it from Lytton to Albert Canyon ? 

5. A farmer sold his potatoes for $1085, wheat for $248.25, 
rye for $176.45, and hay for $3869.50. How much did he re- 
ceive for all ? 

6. A builder bought a lot for $584. He built a house upon 
it costing $4362 and a barn for $974.50. He paid $293.25 
for walks, grading, and setting out trees. For how much must 
he sell the property to gain $775 ? 

7. How many rods of fence are needed to inclose a field whose 
sides are 27.5 rods, 84.125 rods, 46.08 rods, 62.504 rods, and 
18.32 rods long, respectively ? 

8. In 1900 the population of British Columbia was 178,657; 
of Manitoba, 255,211; of New Brunswick, 331,120; of Nova 
Scotia, 459,574 ; of Ontario, 2,182,947; of Prince Edwatd Island, 
103,259 ; of Quebec, 1,648,898. What was the total popula- 
tion of these provinces ? 

9. In 1905 the number of immigrants entering the Dominion 
of Canada was as follows: from Great Britain and Ireland, 
65,359; from the European continent and Iceland, 37,255 ; 
from the United States, 43,652. What was the total immigra- 
tion in 1905? 
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10. Add: seven and eighty-one hundredths, eighteen and 
two hundred forty-six thousandths, forty-five and twelve thou- 
sandths, two hundred seventy-four and seven hundredths, and 
sixty-eight and nine thousandths. 


11. How many pounds were there in a shipment of 12 bales 
of cotton, weighing respectively, 504, 488, 496, 512, 519, 497, 
525, 508, 499, 514, 487, and 513 pounds? | 

12. In one year (1901) Canada produced grain as follows: 
oats, 151,497,407 bu.; buckwheat, 4,547,159 bu.; barley, 
22,224,336 bu.; corn, 25,875,919 bu.; wheat, 55,572,368 bu. 
How many bushels of these kinds of grain did the country 
produce that year? 


SUBTRACTION 
EXERCISES 


31. Subtract, giving results quickly : 


Subtract the tens of one number from the whole of the other and then 
subtract the units, thus in exercise 1, “75, 35, 26.” 


Tea eee Oe ee ro gs 09 
Be ee 20 a ee ae 


Ge a iss ee ny Se a 
tg 42 8k GO th 6B 


3. $83 78 ¢ 56 in. 92 oz. 64 mo. 75 doz. 
38 53 ¢ IB ane. 45 oz. 28 mo. 46 doz. 


4. $1.72 $1.10 $2.95 $1.46 $2.67 $1.13 
45 716 o4 63 49 85 


as 
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32. ‘The process of taking part of a number away from it, 
or of finding how much greater one number is than another, is 
called subtraction. 


33. The number from which another is subtracted is called 
the minuend ; the number subtracted is called the subtrahend. 


34. The result found by subtracting is called the difference, 
or remainder. 


35. The minuend and subtrahend must be like numbers. 


EXERCISES 


36. 1. Mary’s geography cost 75 # and her reader 39 ¢. How 
much more did her geography cost than her reader? 

2. Mr. Morton had $85 and spent $46 of it for a rug. 
How much money had he left? 

3. If 74 is the minuend and 365 is the subtrahend, what is 
the remainder ? 

4. There were 34 collie dogs at a dog show. All but 18 of 
them belonged to Mr. Cory. How many did Mr. Cory exhibit? 

5. A man earns $112 a month and spends $88 in that time. 
How much does he save per month? 

6. How much change from a dollar bill will a boy receive 
who buys a ball for 69 cents? 

7. Mr. Barnes has 96 sheep in three lots. In one lot there 
are 25 and in another 34. How many are in the third lot? 

8. Find the sum of 48 and 36, and subtract it from 114. 
What is the remainder? 

9. By selling a horse for $125 I lost $82. If I had sold 
it for $175, would I have gained or lost and how much? 

10. Mrs. James bought a pail for 25 ¢ and a dozen pans for 

84¢. How much change did she receive out of $2? 


/ 


be given. 
PURCHASE 
11. $1.45 
12. 15 
We, | 2.25 
14. 3.50 
15: 49 
16. .85 
17. 4068 
1s. 2.94 
19. 3.41 
205, 1028 


LL. 


il. 
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31 


In each of the following, find, by subtracting the amount of 
the purchase from the money paid, how much change should 


Money PAID 


$2.00 
1.00 
3.00 
5.00 
2.00 
2.00 


OU 


5.00 
4.00 
2.00 


21 


22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


PURCHASE 
. $2.33 
1.12 
2.61 
3.35 
2.47 
.82 
2.09 
6.55 
2.79 
8.31 


MonrEy PAID 


$5.00 
1.50 
2.75 
4.00 
5.00 
5.00 
3.00 
10.00 
10.00 
10.00 


If more drill of this kind is desired, do the exercises on page 24 in the 
same way. 


WRITTEN EXERCISES 


37. Subtract, and test the result by adding it to the subtra- 
hend; the sum should be equal to the minuend. 


Exercises 1-15 have been done correctly in 4 minutes. 
you can do better. 


$7.21 
2.98 


. $8.46 


3.77 


——<—$ 


$9.03 
5.89 


Ze 


12. 


Disoo” Se 
2,947 
1,029" 8 
4534 
9,008 13. 
2,871 


$46.25 
13.81 


$85.00 
_ 381.24 


4. 59.63 
27.31 


14, 82.05 


Practice until 


10. 


15. 


70,060 
56,789 


82 
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Subtract and test: 


Practice until you can do the work of this page in less than 13 minutes. 


19. 7,894,725 


16. 


20. 


24. 


28. 


32. 


36. 


40. 


44. 


48. 


$387.43 


179.85 


$502.61 
346.29 


$750.30 
267.41 


$645.00 
359.26 


$86.418 
27.305 


$54,363 
19.875 


$75,285 
34.968 


$ 92.740 
58.475 


$ 40.000 
22.748 


7s 


21. 


25. 


29. 


33. 


37. 


41. 


45. 


49. 


476.73 
298.94 


624.91 
468.36 


900.00 
254.62 


734.14 
469.27 


53.625 
34.579 


89.684 
27.595 


60.805 
13.748 


—___—_—_—. 


70.004 
34.052 


81.206 
45.987 


18. 


22. 


26. 


30. 


34. 


38. 


42. 


46. 


50. 


876,421 
668,576 


462,385 
183,498 


780,040 
562,735 


948,000 
269,123 


743.981 
365.492 


540.263 
274.3825 


673.499 
586.944 


932.068 
784.679 


800.000 
245.678 


23. 


27. 


31. 


35. 


39. 


43. 


47. 


$1. 


5,698,947 


6,643,489 
4,958,397 


8,036,370 
8,276,593 


56,914.32 
26,347.84 


43,761.26 
14,698.77 


74,326.08 
35,368.49 


6,234.521 
2,578.936 


8,035.040 
4,746.806 


9,748.072 
5,879. 244 
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WRITTEN EXERCISES 


38. 1. From the sum of 5391 and 2645 subtract the difference. 

2. George Stephenson was born in the year 1781 and died 
in 1848. How old was he when he died ? 

3. America was discovered by Columbus in the year 1492. 
How many years have passed since that event? 

4 Mr. Burton bought a 1000-mile railroad boone? to use 
while on his vacation. When he returned home, he had 479 
mile tickets left. How many tickets had he used? 

5. A man bought a lot for $978 and built a skating rink on 
it at a cost of $5345. He then sold the whole property for 
$8150. How much did he gain? 

6. Subtract ten dollars ten cents from ten thousand dollars. 

7. A merchant bought some goods for $1637.45 and sold 
them for $1964.94. How much did he gain? 

8. If 13,362 school children are enrolled in a certain city 
and 6693 of them are boys, how many girls are enrolled? 

9. There were 19,611 miles of steam railway in Canada in 
the year 1904, and 20,601 miles the next year. How much was 
the gain in one year ? 

io. The sum of two numbers is 8,042,801, and one of them 
is 2,400,037. What is the other number? 

11. From thirty-four and two hundred forty-five thousandths 
subtract eighteen and nine hundredths. 

12. If it takes a letter 154.6 hours to go from New York to 
London, and 180.6 hours from New York to Paris, how much 
more quickly will one go to London than to Paris? 

13. Mr. Green had a farm of 342.75 acres. He sold from it 
at different times 37.5 acres, 126.25 acres, and 88.5 acres. How 
many acres did he have left? 
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MULTIPLICATION 
39. 1. Count by 6’s to 12 times 6. Give the table of 6’s. 
2. Count by 7’s to 12 times 7. Give the table. 


3. By counting in a similar way, obtain in order the tables 
of 8’s, 9’s, 10’s, 11’s, and 12’s. 


4. If you do not already know the multiplication tables Le 
fectly, commit them to memory now. 


MULTIPLICATION TABLE 


100 
55 | 66 | 77 | 88 | 99 | 110} 121 | 1382 
60 | 72 | 84 | 96 | 108) 120 | 132 | 144 


In this table the 1’s are written in the first row, the 2’s in the second row, 
the 3’s in the third row,and so on. ‘To find the value of 7 times 8, for exam- 
ple, find 8 in the first column, thus locating the eighth row, in which all the 
8’s are written. 7 times 8, or 56, will be foundin this row in the seventh 
column, or under the figure 7 in the top row. 
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DRILL EXERCISES 


40. Tell products instantly : 


Oo © 


ox6 
ax 
SS. 
oxen 
ax 
8x4 


6x4 
Des 
3x6 
xs 
ax 7 
1x6 


8x35 
6x6 
8x5 
has 
95e2 


x4 


10 
8 


a ice) 


30 
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41. 1. Find the sum of two 32’s; of three 32’s; of four 
82’s; of ten 32’s. 

2. Tell a short way to find the sum of several 32’s. 

42. A short process of finding the sum of equal numbers, 
or the process of taking one number as many times as there 
are units in another, is called multiplication. 


43. The number taken or multiplied is called the multipli- 
cand. 

44. ‘Che number that shows how many times the multiplicand 
-is taken is called the multiplier. 

45. The result obtained by multiplying is called the product. 


46. 1. How many dollars are 4 times $20? How many 
trees are 4 times 20 trees? How many miles are 4 times 
20 miles? 


2. When 20 things of any kind are multiplied by 4, how 
many things are there in the product? What kind of things 
compose the product ? 


47. A number used without reference to any particular 
thing is called an abstract number. 


2, 4, 20, etc., are abstract numbers. 


48. A number used in connection with some particular 
thing is called a concrete number. 


20 is a concrete number when it refers to dollars, or trees, or miles, etc. 
49. Point out abstract and concrete numbers : 
15 days 15 years 15 $12 12¢ 12 
6 6 6 5 5 5 
90 days 90 years 90 B60 60¢ 60 


50. The multiplier must be regarded as abstract. The product 
is like the multiplicand. 
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51. 1. Compare 20 times 2 with 2 times 20; 12 times 4 with 
' 4 times 12. 

In finding the product of two abstract numbers, either may be 
taken for the multeplicand. 


2. OX 11 eal. is read “5 tomes 11 eallons”; 11 gal. x5 is 
read “11 gallons multeplied by 5”; 6 x T is read either “6 times 
7” or “6 multiplied by 7.” 

The sign of multiplication is read temes when it precedes the 
multiplicand, and multiplied by when it follows the multiplicand. 


EXERCISES 


52. Read and complete the following. Name the multipli- 
cand, the multiplier, and the product. Describe each as con- 
crete or abstract. 


oe. Gayo 6. 4 pecks x 11l= 

2. 2 lo: oumees = 7. 10 x 8 quarts = 
a. 6 eet X ia — 8. 4 quarts x 13= 
4 box 2 pmts= 9, 12 simehes x 7 = 
5. 12 months x 2= 10. 20 x 24 hours = 


_ 11. How many days are there in 12 weeks? 


MoprEL SOLUTION 


1 week =7 days; 
12 weeks = 12 x 7 days = 84 days. . 


Multiplicand and product denote days. 


Note. — In the following exercises, the tables on pages 278-280 may be 
consulted, if necessary. 


12. How many ounces are there in 3 pounds? 
13. How many feet are there in 13 yards? 


14. How many oranges are 8 dozen oranges ? 
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15. How many square feet are there in 9 square yards? 


16. A man had 8 rows of cherry trees with 8 trees in each 
row. How many cherry trees had he? 


fod 


17. From each of 9 classes, 7 children are chosen to take 
part in a Christmas play. How many children take part in 
the play? 

18. Edward saw 3 flocks of wild geese, with 15 geese in each 
flock. How many geese did he see? 

19. A boy mailed 12 letters to England with 2-cent stamps. 
How much did all the stamps cost ? 

20. How many cents are there in 11 ten-cent pieces ? 

21. How far does a train go in 3 hours at the rate of 30 miles 
an hour? 

22. If it takes 17 minutes to go from one place to another 
by a subway car and twice as long by a surface car, how long 
will it take by the surface car? 

23. Find the cost of a dozen fans at 5 cents each. 

24. How many quarts are there in a bushel? in 2 bushels? 

25. When laths are tied in bundles of 50 each, how many 
laths are there in 20 bundles ? 

26. If a canal boat is towed at the rate of 2 miles per hour, 
how far will it be towed in 24 hours? 


Find the cost of: 

27. 30 pairs of rabbits at 15% per pair. 

28. 16 pairs of canvasback ducks at $2 per pair. 

29. 34 boxes of Kiefer pears at #2 per box. 

30. A 10-pound box of cherries at 14% per pound. 

31. 12 pounds of candied cherries at 40¢ per pound. 

32. A 25-pound box of apricots at 10% per pound. 

33. Ten 4-lb. baskets of Catawba grapes at 12¢ per pound. 


53. 


10. 


Multiply : 
36 
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EXERCISES 


39 
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BUSINESS PROBLEMS 


5%. 1. Find the cost of sending a 22-word telegram from 
Nelson City to Vancouver City 
at 50¢ for the first 10 words 
and 8 ¢ for each additional word. 


2. The rate mentioned in ex- 
ercise 1 is the day rate in either 
direction, and is briefly written 
50-3. The night rate is 30-2. 
How much does it cost to send 
the same telegram at night ? 


3. How much less does the 
telegram cost at night ? 


4. How much cheaper is a 15-word telegram. at a night rate 
of 40-8 than at a day rate of 60-4? 


Find the cost of each telegram between Vancouver, B.C., and 
the place named, at day rates; at night rates: 


NuMBER NuMBER 
Day | Nigur y | Nient 
OF ; : or - 
RATE | RATR : rE} RATE 
Worps Worps 


. Mission Je. 16 | 25-2 | 25-1 . Regina 25 5-5) 60-4 
. Agassiz 18 25-2 | 25-1 . Brandon 40) 76-6 
. North Bend 25-2 | 26-1 . Portage La 60 i 76-5 
. Ashcroft 25-2 | 25-1 Prairie 
. Kamloops 40-3 | 80-2 . Winnipeg 19 D| 75-5 

Revelstoke 40-8 | 80-2 . Fort William] 380 75-5 
. Nelson 50-8 | 80-2 . North Bay 22 75-5 
. Rossland 50-8 | 30-2 . Hamilton uly 75-5 
. Banff € 60-4 | 40-8 . Toronto 21 75-5 
. Calgary 60-4 | 40-38 . Ottawa 17 7| 75-6 
. Medicine Hat} 60-4 | 40-3 . Montreal 19 75-5 
. Moose Jaw : 75-5 | 60-4 . Halifax 15 75-5 
. Qu’ Appelle 75-5 | 60-4 
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29. Find the cost of sending the following telegram, count- 
ing only the words of the actual message : 


| THE CANADIAN PACIFIC TELEGRAPH COMPANY 
/1,80 UPA, Vaneowver, I.€., Aug. /, 1907. 
To Mra. Willam Steel, 


525 Shartoumne Jt., Joronte, Ont. 
Huwwed aafely eamanh Up Manuka. Reach 


Joronto Unton Station two. i tf. ty 
v 
Jhwada Yy aft AMON, Bung fe temd S¥aatin Gy. 


Yon VW obese. 


\" READ THE NOTICE AND AGREEMENT ON BACK .£€{] 


30. Find the cost of sending this telegram at 9 P.M. 
31. How much will it cost to talk 
over a long-distance telephone for 
7 minutes at 25¢ for the first 3 
minutes and 5 for each additional 
minute (25-5) ? 
32. Alfred talked with his father 
in a distant city from 7:55 P.M. 
to 8:03 p.m. Find the telephone 
charges at 50-15. 


33. How much would the conver- 
sation have cost by day at 100-25? 


Find the cost of telephoning for. 
34. 10 min. @ 20-5 37. 6min. @ 60-15 
35. 11 min. @ 40-10 38. 8 min. @ 100-25 
36. 12 min. @ 50-10 39, 5 min. @ 150-40 
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55. 


PROGRESSIVE ARITHMETIC 


1. Multiply 2 by 10; by 100; by 1000. 


2. Multiply 25 by 10; by 100; by 1000. 
3. Multiply 156 by 100; by 1000; by 10,000. 
4. How may an integer be multiplied by 10? by 100? by 
1000? by 10,000? by 100,000? 
An integer may be multiplied by 10, 100, 1000, etc., by annexing 
to it as many ciphers as there are ciphers in the multiplier. 


56. 
1. 382 5. 506 
2. 56 6. 708 
3. 85 7. 124 
4. 79 8. 365 
Multiply : 
17; 18. 
234 234 
20 200 
4680 *##00 
Multiply : 
22. 388 by 20 28. 
23. 58 by 70 29. 
24. 49 by 30 30 
25. 75 by 90 31 
26. $46 by 110 32 
27. $93 by 120 33 
40. 
41. 


WRITTEN EXERCISES 


9. 247 
10. 396 
132° 101 
12. 308 


$125 by 400 
$632 by 500 


. $496 by 600 
. $328 by 800 
. $560 by 110 
. $784 by 120 
Find the area of a tennis court 78 ft. long and 30 ft. wide. 


Multiply by 10, by 100, by 1000, and by 100,000 : 


13. 210 
14. 400 
15. 7386 
16. 5490 
20. 21. 
408 760 
800 900 
x EKKO ***KOO 
34. 165 by 3000 
35. 287 by 9000 
36. 429 by 8000 
37. 360 by 4000 
38. 798 by 7000 
39. 590 by 1200 


A barrel of flour weighs 196 pounds. 


pounds of flour are required to fill 40 barrels? 


How many 
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42. If the heart beats 72 times in a minute, how many times 
does it beat in an hour? 

43. A barge ferries 16 cars over the Detroit River in one 
trip. How many does it ferry over in 20 trips? 

44. A certain large city consumes 400 car loads of fruit and 
vegetables per day. How many tons are consumed in a day, if 
a car load averages 15 tons? 


57. 1. What part of 10 yards is 5 yards? 
What part of 10 times 3 feet is 5 times 3. feet ? 
Compare 5 times 4 with 10 times 4; 5 x 8 with 10 x 8. 


2. How is 10 x 48 found? How may 2)480 
5 x 48 be found from 10 x 48? 5 x48=? 240 

3. Tell an easy way to multiply any integer by 5. 

4. How is 100 x 66 found? How may 2) 6600 
50 x 66 be found from 100 x 66? 50 x 66=? 3300 


How may any integer be multiplied by 50? 

5. What part of 1000 is 500? How is any integer multiplied 
by 1000? How, then, may any integer be multiplied by 500? 
p00 x 247 O00 x is 7 

6. Since any integer may be multiplied by 100 by annexing 
two ciphers, and since 25 is } of 100, how may any integer be 
multiplied by 25? 25x44=? 25x 382=? 

7. Since any integer may be multiplied by 444,000 
1000 by annexing three ciphers, and since 250 11,000 
is + of 1000, how may any integer be multiplied 
by 250? 250x44=? 250 x16=? 


58. Any integer may be multiplied 

By 50, by annexing two ciphers and dividing by 2. 
By 500, by annexing three ciphers and dividing by 2. 
By 25, by annexing two ciphers and dividing by 4. 
By 250, by annexing three ciphers and dividing by 4. 
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WRITTEN EXERCISES 


$9. Multiply by 5; by 25; by 500; by 250; by 50 


1. 64 as 0) 13. 202 
2. 86 8. 220 14. 814 
3. 98 9. 160 15. 735 
4. 69 10. 128 16. 916 
aa | a Ay 17. 497 
6. 87 12. 346 1s. 318 


ale). 
20. 
21. 
22. 
23. 
24. 


990 
870 
1125 
3487 
4966 
9999 


25. How much will it cost to rent a house for 5 years at 


$1800 a year? 


26. A barrel of salt weighs 280 pounds. Find the weight 


of 25 barrels of salt. 


27. A field yielded 50 bales of cotton averaging 496 pounds 


each. How many pounds of cotton did it yield? 


28. A bushel of shelled corn weighs 56 pounds. 
weight of 500 bushels. 


WRITTEN EXERCISES 


60. i. 2. 8, 
95 4387 3675 
350 1204 2008 
4750 17548 29400 
285 52644 7350 
33250 5281948 T3T94L00 


95 multiplied by 5 tens = 475 tens. 
4387 multiplied by 12 hundreds = 52644 hundreds. 
3675 multiplied by 2 thousands = 7350 thousands. 


Find the 


Exercise 4 shows a method of testing the answer in exercise 1. 


other answers 


Test the 


Multiply and test: 
5S. 


345 


89 
4400 


. 409 x 45 
. 790 x 68 
. 480 x 99 
. 650 x 85 
. 396 x 430° 
. 589 x 280 
. 278 x 760 
20. 


169 x 970 


Multiply : 
37. $85.25 by 48 
38. $56.62 by 36 
39. $83.69 by T7 
40. $42.96 by 29 


6. 


10. 
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427 7. 038 
990 705 
488 11. 8438 
1201 480 
21. 607 x 304 

22. 418 x 730 

23. 922 x 908 

24. 756 x 709 

25. 1244 x 202 

26. 1201 x 837 

27. 1108 x 746 

28. 1010 x 890 


29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 


45 


8. 932 
1004 


12. 999 
aA 


1854 x 1210 
4936 x 8020 
3705 x 5550 
4010 x 8750 
75,073 x 4800 
49,000 x 8609 
55,410 x 5040 
37,962 x 7588 


41. $110.75 by 92 
42. $434.19 by 206 
43. $391.72 by 508 
44. $588.93 by 2505 


WRITTEN EXERCISES 


G61. 1. How far will a train go in 24 hours at the rate of 40 
miles an hour? 


24 
40 


960, number of miles. 


SoLuTrion. — Since the train goes 40 miles 


an hour, in 24 hours it will go 24 times 40 
miles. 


Since 24 x 40=40 x 24, the number of 


miles the train will go may be found either by multiplying 40 by 24, or by 


multiplying 24 by 40. 


Since it is easier to multiply by 40 than by 24, we multiply by 40. 
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2. Find the number of pounds of cheese in 175 cheeses that 
weigh 40 pounds each. 

3. Find the weight of 126 bales of cotton, if the average 
weight of a bale is 500 pounds. 

4. At the bank a boy saw 18 bags, each of which contained 
$5000 in gold coin. Find the value of the gold in all the bags. 

5. A grocer bought 185 cases of eggs. Each case contained 
30 dozen. How many dozen eggs did he buy? 

6. A coffee plantation of 62 acres contained 500 trees to the 
acre. Find the whole number of coffee trees. 

7. Find the value of 219 Angora goats at $5.75 a head. 

8. The clip froma flock of Angora goats was 847 pounds 
of mohair. Find its value at $.35 per pound. 

9. The material for a dress was 14 yards of mohair and cost 
$1.25 per yard. Making and trimmings cost $18.75. Find 
the cost of the dress. 

10. An upholsterer bought 75 yards of mohair plush at $1.50 
per yard. Find the cost. 

11. How much must a harness maker pay for 36 mohair 
carriage robes at $22 each? 

12. How much will it cost to drill a gas well to a depth of 
1125 feet at $1.05 per foot? 

13. A cargo of lemons from Sicily consisted of 25,000 boxes 
each weighing 92 pounds. Find the weight of the cargo. 

14. A jobber bought 225 boxes of lemons at $2.85 a box. 
Find the cost of his purchase. 

How much will it cost to send a message by cable from 

15. Montreal to London, 15 words at $.25 per word? 
16. Vancouver to Tokyo, 18 words at $1.29 per word? 
17. Vancouver to Manila, 24 words at $1.08 per word? 
18. Montreal to Constantinople, 88 words at $.387 per word? 
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DIVISION 


62. 1. How many times does 150 contain 15? How many 
times does 152 contain 15, and how many units remain? 


2. Separate 150 units into 10 equal parts. How many units 
are there in each part? 

3. If 155 is separated into 10 equal parts, how many units 
and parts of a unit will there be in each part? 


63. The process of finding how many times one number con- 
tains another, or the process of separating a number into equal 
parts, is called division. 


64. The number divided is called the dividend. 
65. The number by which we divide is called the divisor. 
66. The number obtained by dividing is called the quotient. 
67. The part of the dividend remaining when the division 
is not exact is called the remainder. 
DRILL EXERCISES 


68. Tell quotients instantly : 


32 +8 40+ 8 56 + 7 72+12 120 +12 
42 +6 45 +5 54 + 6 60 + 12 11.0 = 11 
30 + 6 42-7 56 +8 8l+ 9 108 = 12 
35 + T ald = 5 60 +5 99+ 9 132 + 12 
24 +8 45 +9 64 + 8 84 +12 100 + 10 
28 + T 48 +6 63 + T 84-- 7 1 = Wil 
36 + 4 49 7 72+8 96+ 8 120 + 10 
35 + 5 54-+ 9 72+6 96 +12 132 +11 


36 +9 686+ 6 12 +9 99 +11 144 + 12 
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69. 1. $36 may be divided by $4, but not by 4 years, 4 gal- 
lons, 4 pounds, ete. 

The dividend and divisor, if conerete, must be like numbers. 

2. Divide $36 by $4; 60 gal. by 12 gal.; 42 days by 7 days; 
56 in. by 8 in. 

When the divisor is like the dividend, the quotient is abstract. 

3. Divide $96 by 12; 72 hr. by 8; 81# by 9. 

When the dividend is conerete and the divisor is abstract, the 
quotient is like the dividend. 

4. 21 days+7 days=3 
means that 21 days contains 7 days 3 times. 

21 days+3=7 days 

means that 4 of 21 days is 7 days. 

The sign + may denote either measuring or dividing into 
parts, but in either case it is read “ divided by.” 


EXERCISES 
70. Divide: ‘ 
1. 64 qt. +8 6. 34 pt. +17 
2. 48lb.+38 7. 96 ft. +12 
3. 24 hr. +12 hr. 8. 45 days+15 
4. 32 oz.+16 oz. 9. 72 in. +12 in. 
5. T00¢+ 100. 10. 42 bu. +14 bu. 


11. How many weeks are there in 865 days? 


SoLuTIon 
‘(i days )365 days Since 7 days = 1 wk., 365 days are 
52 times, + 1 day equal to as many weeks as 7 days are 


contained times in 365 days. 
Then, 865 days =52 wk. 1 day = 
52} wk. 


52 wk. 1 day 


Note. — Consult the tables on pages 278-280 if necessary. 
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12. How many pounds are there in 160 ounces? 

13. How many yards are there in 34 feet ? 

14. A box contains 126 oranges. How many dozen oranges 
does it contain ? 

15. If 45 cents is divided among 3 boys, how many cents 
will each boy receive ? 

16. If an 18-acre field yields 36 tons of clover, how many | 
tons per acre does it yield? 

17. How many times does the hour hand of a clock go around 
the clock face in 72 hours ? 

1s. How many bushels are there in 50 pecks ? 


19. If a motor car runs 12 miles an hour, how long will it 
take to run 100 miles ?: 


20. Four boys weigh 283 pounds. Find the average weight. 


21. The output of butter of a creamery in British Columbia 
for 5 years was, 10,867 lb., 37,994 lb., 50,800 lb., 84,872 lb., 
74,673 lb. Find the average annual output. 


EXERCISES 
71. The expressions $22 + $5, $5)$22, and 


that $22 is to be divided by $5. 
The answer should be given in the form: 


$ 


OD at 
F all indicate 


“4 and $2 remainder, or 42.” 
Divide: 
1. 182+2 4. $180+ 6 7. $5)$510 1o. 8)$404 
2. 682+7 5. $810+ 9 8. $3)81382 11. 7)%864 


3. 722+9 6. $182+12 9. $5)$351 12. 11)999 


90 ¢ ye 341 wk. ae $282 ie $6359 


6 fl 4 9 
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13. 


50 


72. 


ri 


» 


Pa 


10. 


13. 


16. 


9: 


22. 


PROGRESSIVE 


Divide : 
$729 + #8 
12)52800 
1149390 
12)8 76.80 


$ 6)$ 5914 


168 hr. 
(Gary, 


1760 yd. 


11 


7249 sq. ft. 
9 sq. ft. 


WRITTEN EXERCISES 


23. 


$ 9656 + 8 
11) 8877 
10)$ 10.10 


. 12)$ 98.40 
. $11)$4004 


. 208g: 


5 sq. in. 


. 5280 ft. 


8 


3000 mi. 
8 


ARITHMETIC 


24. 


896 yd. +8 
8)$ 75.94 
7)% 87.43 


. 9)$89.91 
. 6)$12108 


. 1320 cu. in. 


12 cu. in. 


. 5760 oz. 


12 oz. 


43360 in. 
te ih. 


73. 1. Divide 20, 60, 210, 350, 600, and 7000 by 10. 

How may an integer ending in one or more ciphers be divided 
by 10? 

2. Divide 300, 800, 1100, 2500, and 16,000 by 100. 

How may an integer ending in two or more ciphers be divided 
by 100? 
3. Divide 11,000, 225,000, and 3,000,000 by 1000. 

Make a rule about dividing certain integers by 1000. 


4. Divide 5762 by 10; by 100; by 1000. 


What is the remainder in each case ? 


An integer may be divided by 10, 100, 1000, ete., by cutting off 
as many figures from the right as there are ciphers on the right of 


the divisor. 


The figures cut off form the remainder if there is any. 
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EXERCISES 
74. Divide by 10, by 100, by 1000, and by 100,000: 
1. 5,200,000 5. 9,246,340 9. 11,482,000 


2. 7,068,000 6. 2,756,982 10. 58,700,000 
3. 4,300,000 7. 1,036,289 11. 90,000,000 
4. 8,000,000 8. 4,750,304 12. 84,300,750 


ees WRITTEN EXERCISES 
75. Divide: 


1. 2|0)86|0 2. 4|0)36)7 3. 3/00)15|23 

43 945 «6623 
4. 30)9300 5. 60)4260 6. 800)24800 
7. 40)1640 8. 50)3550 9. 700)56700 
10. 80)7285 11. 600)1271 12. 4000)24511 
13. 70)8473 14. 200)1837 15. 5000)45313 
16. 90)1087 17. 800)9633 18. 9000)99919 


19. Divide 2457 by 40. 


4|0)245|7 4 tens are contained in 245 tens, 61 times, 
~ 61LT with 1 ten remainder. 
Therefore 40 is contained in 2450, 61 times, 
with 1 ten remainder; and in 2457, 61 times with 
1 ten and 7 units, or 17, remainder. 


Divide by 20, 30, 40, 50, 60, 70, 80, and 90: 
20. 3433 22, 6251 24. 5827 26. 60,077 
Bie Ait 23. 4739 25. 3271 27, 97,001 
Divide by 200, 300, 400, 500, 600, 700, 800, and 900: 
2g) ii2o 30. 42,641 32. 73,099 34. 356,101 
29. 6931 31. 38,407 33. 656,411 35. 701,407 
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36. A 40-acre vineyard near Lake Erie yielded grapes worth 
$4160. Find the value of the crop per acre. 

37. How long will it take a fast freight train running 20 
miles an hour to go from Montreal to Vancouver, 2904 miles ? 

38. Mr. Hoy bought a car load of grain. It weighed 34,000 
pounds. How many tons did it weigh? 

39. A car that weighed 22,800 pounds when empty was loaded 
with wheat. It then weighed 56,460 pounds. How many 
bushels of wheat did it contain, if 1 bushel weighs 60 pounds? 

40. How much are the freight charges on 35,000 pounds of 
machinery sent from Vancouver to Ashcroft at 52% per 100 
pounds? 


52 Dividing 35,000 pounds by 100 pounds by cut- 
35000 ting off the last two ciphers of 35,000, it is found 
2600 that 35,000 pounds = 350 hundredweight. Since 
156 the freight on 1 hundredweight is $.52, the freight 
$ 182.00 on 350 hundredweight is 350 times $.52, or $182. 


Freight rates are usually quoted per 100 pounds. 


Find the freight charges on: 

41. 23,200 pounds brick @ 22. 

42. 45,000 pounds sugar @ 28%. 

43. 36,300 pounds coffee @ 35¢. 

44. 28,900 pounds rice @ 38¢. 

45. 56,400 pounds molasses @ 75¥. 

46. 38,400 pounds cotton piece goods @ 92¥. 


47. Find the freight charges on 88,600 lb. of sugar shipped 
from Halifax, N.S., to Hamilton, Ont., @ 383¢; from Halifax, 
N.S., to Winnipeg, Man., @ #1.50. 


as. Find the freight on 776,400 bushels of wheat shipped 
from Regina, Sask., to Fort William, Ont., @ 20%. 
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49. Find the freight on 27,000 lb. of raisins shipped from 
Montreal to Vancouver at $1.38. 

50. Find the freight on 1400 crates of strawberries shipped 
from New Westminster to Calgary at 35¢ per crate. 

Find the cost of: 

51. 22,000 bricks at $6.50 per 1000. 

52. 18,000 strawberry plants at $2.50 per 1000. 

53. 44,000 cu. ft. of gas at $.95 per 1000 cu. ft. 

54. 84,600 lb. of bar iron at $2.10 per 100 lb. 


WRITTEN EXERCISES 


76. iE 2. 3. 
245 $6.44 5063 
764) 187180 275)$1771.00 427) 2161901 
1528 1650 2135 
3438 1210 2690 
3056_ 100° 2562 
3820 1100 1281 
3820 1100 1281 
Divide: 
4. 8544 by 24 13. 17,088 by 356 
5. 1722 by 42 “14. $102.60 by 285 
6. 64,260 by 85 15. $577.98 by 234 
77 LOG: by 78 16. $560.36 by 156 
8. 62,923 by 89 17. 158,976 by 414 
9. $63,595 by 79 18. 246,906 by 522 
10. $608.16 by 56 19. 553,491 by 691 
11. $899.91 by 99 20. 348,425 by 385 


12. $90,600 by 75 21. 645,582 by 798 
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Divide by 658; 782; 496; 879; 1025; 4560; 7854: 


22. 594,832 26. 358,632 30. 6,597,774 
23. 316,710 27. 930,040 31. 3,385,200 
24. 314,675 2s. (92.232 32. 4,115,252 
25. 450,864 29. 848,470 33. 8,458,758 


34. How many cars of 48 tons capacity are required to receive 
the cargo of a Lake Erie vessel carrying 8400 tons of iron ore ? 

35. If a bale of hops weighs 180 lb., how many bales and 
how many pounds over will make a ton? 

36. It cost a man $1275.00 to drill a gas well 1500 ft. deep. 
How much did the work cost per foot ? 

37. A rolling mill consumes about 3,500,000 eu. ft. of natural 
gas per day. How many households would this amount sup- 
ply, if each uses 875 cu. ft. per day ? 

38. A spool of barbed wire contains 1500 ft. How much 
does this length of wire weigh, if 12 ft. weigh 1 lb. ? 

39. A 75-acre field yielded 3 crops of alfalfa in a year, the 
first 187 tons, the second 158 tons, and the third 105 tons. 
Find the average annual yield per acre. 

40. A steamship has 2450 tons of coal in her bunkers. If 
she burns 175 tons per day, how long will the coal last ? 

41. It required 160 dollars’ worth of gypsum to fertilize a 
hop field 80 rd. by 40 rd. Find the cost per acre. 

42. A Canadian government road cost $6388.80 per mile. 
How much did it cost per lineal foot? 

43. A strawberry farm in Ontario yielded 140,000 qt. of 
strawberries. How many bushel crates did it yield ? 

44. In one season 69,750 crates of strawberries were shipped 
from St. Catharines to Montreal. Find the number of car loads 
shipped, considering 225 crates as a car load. 
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FACTORING 
77. 1. Tell two numbers whose product is 12; 15; 18; 21; 
Zoe Zax slike 60 100. 
2. Of what three numbers is 12 the product? 18? 28? 
3. Of what four numbers is 16 the product? 60? 
4. Changing 12 to 2 x 6, or to 2 x 2 x 3, is called factoring 


12. The factors of 12 are 2 and 6 or 2, 2, and 38. 


78. ‘Che integers that multiplied together produce a given 
number are called its factors. 

79. ‘Vhe process of separating a number into its factors is 
called factoring. 

80. 1. What numbers are exactly contained in 12, or are 
exact divisors of 12? 

2. If 2 is taken as one of two factors of 18, what is the 
other factor? How is this second factor found ? 

3. One factor of 89 is 83. What is the other factor ? 

81. An exact divisor of a number is a factor of tt. 


In separating a number into two factors, any exact divisor may 
be taken for one factor and the quotient for the other. 


82. 1. Name all the exact divisors or factors of 14, includ- 
me Waid ts ot 10sc0f 12 ;, of 18: 


2. Name all the factors of 5; of 7; of 19. 


83. A number that has no factors except itself and 1 is called 
a prime number. 


84 A number that has other factors than itself and 1 is 
called a composite number. 


56 PROGRESSIVE ARITHMETIC 


85. 1. Tell which of the following numbers exactly contain 
2, or are divisible by 2: 
2, 4, 6, 10, 11, 18, 15, 18, 21, 30, 86, 41, 50 
2. Which of them are not divisible by 2? 


86. A number that is divisible by 2 is called an even number. 
A number that is not divisible by 2 is called an odd number. 


EXERCISES 


87. 1. Tell all the exact divisors of numbers from 1 to 50. 
2. Separate into two factors in all possible ways : 
10, 12, 16, 21, 32, 86, 24, 28, 40, 42 
3. Tell whether each of the following is prime or composite, 
and why; also whether it is even or odd, and why : 
1, T, 6, 9, 10, 11, 12, 18, 14,19, 21, 25; 27,29 
4. Find the prime factors of: 


4 6 14 15 24 36 42 
9 10 12 22 28 32 48 


Tests of Divisibility 


88. 1. Make a list of numbers from 2 to 50 that contain 2 as 
a factor. Notice the units’ figure of each. 

2. Make a list of numbers from 5 to 100 that contain 5 as a 
factor. What must the units’ figure of such numbers be? 

3. Make a list of numbers from 8 to 60 that contain 3 as a 
factor. Find whether 3 is exactly contained in the sum of 
the figures, or digits, of each number. 

4. Make a list of numbers from 9 to 90 that contain 9 as a 
factor. Find whether 9 is contained exactly in the sum of the 
digits of each number, 
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89. A number is divisible by 
2, if the units’ figure is 2, 4, 6, 8, or 0. 
5, of the units’ figure is 5 or 0. 
3, uf the sum of the digits is divisible by 3. 
9, uf the sum of the digits is divisible by 9. 


EXERCISES 
90. 1. Select the numbers that are divisible by 2: 


36 926 426 1600 1235 T7644 
84 345 866 1440 6786 5373 
25 (23 192 1385 4041 6030 


2. Which of the foregoing numbers are divisible by 5? 
3. Which are divisible by 3? 
4. Which are divisible by 9? 


WRITTEN EXERCISES 
91. 1. Find the prime factors of 3878. 


2 | 378 Since the last figure of 378 is divisible by 2, 
9 | 189 what number is a factor of 378? Dividing by 
3 21 2, what is the other factor ? 

7 Since the sum of the digits of 189 is divis- 


ible by 9, what number is a factor of 189? 
878 =2x3x3x3xT Dividing by 9, what is the other factor? 

Since 21= 3x7 and the factors of 378 previously obtained were 2 and 9, 
OF 2, dy adi, ol = 2 x dX. OX Te 


2. Find the prime factors of 1485; of 300; of 840. 


5 | 1485 10 | 300 10 | 840 
9| 297 10|_ 30 4 | 8 
sa 3 Me 

10) B00 = 2x0 2x one 3 7 


1485=5x3x38x3x1l 840=5x2x2x2x8x7 
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Find the prime factors of : 


3. 160 13;, 126 23. Lil 33. 6250 
4. 220 14. 168 24. 123 34. 2220 
5. 480 15: 198 25. 234 35. 2016. 
6. 210 16. 6T2 26. 345 36. 1875 
Fanon 172 O16 27. 456 37. 1296 
s. 270 1s. 324 28. 567 38. 1024 
9. 216 19. 801 29. 648 39. 1728 
10. 225 20. 495 30. 780 40. 13,068 
11. 180 21, 365 31. 891 41. 80,000 
12, Si> 22. 441 32. 912 42. 10,692 
Cancellation 


92. 1. How many times is 2 times 5 contained in 4 times 5? 
2x6 in 4+ x6? 2 times any number in 4 times that number ? 

2. How many times is 3 x 10 contained in 6 x 10? 3 x 25 
in 6 x 25? 3 times any number in 6 times that number? 

3. How many times is 6 x7 contained in 12 x 7? 5x8 in 


15 x 8? 9 x 150 in 36 x 1507 


4. Divide 48 x 11 by 8 x 11. 8 x 11)48 x 11 
6 
What factor may be omitted, or canceled, from both dividend 
and divisor? : 


5. In dividing 77 x 16 by 7 x 16 what factor may be can- 
celed from dividend and divisor? in dividing 12 x 12 by 12 x 4? 

6. Divide 72 x 13 by 9x 18; 81 x 24 by 81 x 6; 42 x 19 by 
7; 64x11 by 8; 9 x 26 by 8x 6. 

93. Canceling equal factors from dividend and divisor, or divid- 


ing dividend and divisor by the same number, does not change the 
quotient. 
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WRITTEN EXERCISES 


of. t. Divide 21 «5 x 16x 44 by 7 x 25 x 32x 11. 


2 The dividend is written above the divi- 

3 4 sor with a line between them. 
gx BxIGx44_6 ae Dividing the dividend and divisor by 
A PINE OR w a9 =z=1; 7 does not change the value of the quo- 
i x 2p x BY XII 9 tient, hence the factor 7 may be canceled 
5 Z from 21 in the dividend, and from 7 in 


the divisor, leaving in their places 3 in the dividend and 1 in the divisor. 
Next, the dividend and divisor may be divided by 5; then by 16; then 


by 11; and finally by 2, a factor of 4 and 2. 
The remaining factors of the dividend are 3, 1, 1, and 2; of the divisor, 


1,5, 1, and 1. The quotient is % or lt. 
Notrs.—1. When the process of cancellation is thoroughly understood, 


the 1’s need not be written in dividend or divisor. 
2. If all the factors of the dividend are canceled, the resulting dividend 


is 1. The same is true of the divisor. If all the factors of both dividend 
and divisor are canceled, the quotient is 1. 


Divide: 

2» 8x5 x s0cI6 «lo by 4 106 ce 8 

15, x 48 x T0 x 11 x 40 by 380 x 16x T x 22 x 50 
WesCo 12 < Ns 28 by Bao (Zoe x22 

42 x 35 x 56 x 4 x 12 by 28 x 49 x 14 x 10 x 96 
3x17 x 48 x 4x 65 by 5 x 84 x 18 x 24x 12 

63 x 36 x 48 x 27 x 96 x 69 by 81 x 81 x 144 x 46 

48 x 48 x 20 x 65 x 36 x 54 by 2880 x 1080 x 9386 
192 x 240 x 35 x 756 by 882 x 180 x 800. x 33 

10. 512 x 27 x 720 x 847 by 64 x 144 x 99 x 55 

11. 168 x 144 x 216 x 432 x 484 by 224 x 198 x 576 x 162 
ta, fed «4 14 x 13 xk 85 by 102 x Ga x 2a «96 « 260 


6 9 YA a w w 
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FRACTIONS 


95. 1. Into how many parts is this square 
divided? How do the parts compare in size ? 


2. What name is given to one of the four 
equal parts of anything? to three of the four 
equal parts? 

3. If any one thing is divided into five equal parts, what 
name is given to one part? to two parts? to three parts? to 
four parts ? 


96. Any one thing is called a unit. 


97. One or more of the equal parts of ‘a unit is called a 
fraction. 


98. 1. Two numbers are used to write a common fraction — 
one above and the other below a line; thus, three fourths is 
written 4. 


Write four fifths, five sixths, seven eighths. 

2. In the fraction 3, which number shows into how many 
equal parts the thing, or unit, is divided? which shows how 
many parts form the fraction ? 


3. Inthe fraction 4, what does the 5 show? the 4? What 
does the 8 show in the fraction {? the @e 


99. The number that shows into how many equal parts the 
unit is divided is called the denominator. 
It is written below the line. 


100. The number that shows how many parts form a fraction 
is called the numerator. 
It is written above the line. 
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101. The numerator and denominator of a fraction are called 


its terms. 
What are the terms of the fraction 2? Which is the numera- 


tor? the denominator? 


EXERCISES 


102. 1. Read 25, 12,8, $2.662. 


5%, 18 read, “ nine two-hundred-sixths.” 
12.3, is read, “twelve and three twentieths.” 
$2.662 is read, “two dollars, sixty-six and two thirds cents.’ 


Read : 

2. 16 5. 315 8. £5 11. 34 in. 14. $5.123 
Si Ver Pee Sy SEE one, ABS Ip. 26. HIS BOE 
4.22 7. sh lo. 268, 13. 783i T. “16. $85.463 


WRITTEN EXERCISES 


103. Write in figures: 
1. Seventy-five eightieths. 5 
2. Nineteen fifty-seconds. 6. Sixty-eight ninetieths. 
3. Twenty-five hundredths. 7 

4. Eleven four-hundredths. 8. Five and seven eighths. 

9 


Fourteen thousandths. 
Highty-two thirty-sixths. 


Five hundred two-thousandths. 
10. Seventy-seven one-hundred-fortieths. 
11. Nine hundred four six-thousand-two-hundred-tenths. 
12. Two hundred one and twenty one-hundred-fourths. 
13. Sixty-four dollars forty-two and one fourth cents. 


Write in words: 


2 14 merit V1 9 S 
14. 972 17. df 20. we (23. 6929 26. $46.62 
3 288 21 ; R35 
1. $§ 18. 35 21. BRA 24. 8621 27. $125.33 
7 2 3 q 
16. (8 19. $98 22. 3667, 25. 0078 28. $376.248 
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Reduction of Fractions 


104. The process of changing the form of a number without 
changing its value is called reduction. 


105, Reduction of fractions to higher or lower terms. 


1. How many fourths are there in $? how many sepa ? 

How may the terms of ? be obtained span those of $? the 
terms of 4 from those of 4 . from those of ¢ 

Which diate the larger, ie higher, terms, ne or 2? 4 or 4? 

2. Change } to sixths; to twelfths. Change 3 to ninths. 


3. How many eighths are there in +2? how many SS, ? 

How may the terms of § be oeditied from those of 42? the 
terms of } from those of § ” from those of 42 ? 

Which | has the smallest, or lowest, fests a 12, §, or 3? 


4. Reduce ¢ to halves; 2 to thirds ; 8, to fifths ; +$ to sixths. 


106. Multiplying or dividing both terms of a fraction by the 
same number does not change its value. 


107. A number that will exactly divide two or more num- 
bers is called a common divisor of those numbers, and the greatest 
number that will exactly divide them is called their greatest 
common divisor (g. c. d.). 

Since (§ 91) 18 =2 x 3x 3 and 30 =2 x 8 x 5, the common divisors of 18 


and 30 are 2, 3, and 2 x 3, or 6; hence, their greatest common divisor is 6. 


108. A fraction is expressed in its lowest terms when its 
terms have no common divisor except 1. 

109. 1. Change to twelfths: 4; 4; #@; 4; #3 3; $. 

2. Change } to tenths ; 2 to eighteenths ; # to twentieths. 

3. Reduce 4 to halves; 4; to thirds; 9 to fourths. 


SECOND BOOK 


. , tire 8: ce ay . 8_ e ere wile 

4. Reduce to lower terms: 3; 4; 3); 7]; 3 
iz 
1 


5. Reduce to lowest terms: 4; ; 3; 


WRITTEN EXERCISES 


110. 1. Reduce 2 to thirty-seconds. 


54 20 We have learned that it will not change the value 
8 x4 = BY) of § to multiply both terms by any number. 32 +8=4; 


then we multiply both terms by 4 


2. Reduce to forty-eighths : $; 4; #3; ¢5; £3 5; a. 
3 


Cee a al ee Ora toy é Ray ule 
3. Reduce to sixtieths: $; $5 2; 23 #5; a5; a; 4 


4. Reduce 4% to its lowest terms. 


5 )45 9 We have learned that it will not change the value of 
5)60 z 12 # to divide both terms by any number. By § 89 we 
see that 5 and also 3 will exactly divide both terms of 


3) 9 8) 60° 


terms of 3% by 3, 7; = ¢. 


45. Dividing both terms by 5, 45=,9,; dividing the 


ek 
3)12 i The terms of ¢ have no common divisor except 1; 


then 43 reduced ts lowest terms is equal to 3 


Or, Ue 3 Or, we may directly divide both terms of ie fraction 


15) 60 Be by their greatest common divisor, 15 (§107). 


Reduce to lowest terms : 


24 2 
7. 2% 9. dal. 


Sout £0 31 1000 
5. 2F 8. 33 10. 33'5 12. 34% 14. 35s 
15. Reduce to fortieths: 3; 2; 2; 3; 7; 34; 25; 22 
16. Reduce to hundredths: 4; 2; 4%; 44; 44; 420; 282. 
17. Reduce to fractions having the denominator 72: 2; 2; 


Mee ee TL eee 2a O08 eee ASD. 
6@> 8? 93 12> 243 36> 144° 288° 648" 


18. Reduce 2 and ; 9. each to a fraction whose denominator is 


48; 96; 144; 240; 384 ; ; 028. 
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111. Reduction of integers or mixed numbers to fractions. 


1. How many half dollars are there in one dollar? in two 
dollars? in $3? in $33? 


2. How many quarters are there in $1? in $2? in $2}? 

3. How many fourths are there in 3? in 3}? in 33? 

4. Express as thirds: 1; 24; 32; 8; 64; 9. 

5.. Reduce to fifths: 1; 3; 21; 42; 6; 58; T4. 

112. A number expressed by an integer and a fraction is 
called a mixed number. 


EXERCISES 
113, 1. Reduce to sixths: 4; 5; 24; 88; 7; 9; 12. 
2. Reduce to eighths: 3; 24; 7; 48; 9; 68; 11. 
Reduce to a fraction : 


3. 34 5. 54 7. 94 9. 33 11. 103 
4. 62 6. 72 8. 43 10. 28 12. 114 


WRITTEN EXERCISES 
114. 1. Reduce 244 to fifths. 


94 — 120 How many fifths are there in 1? in 24? How 
5 many fifths are 120 fifths and 4 fifths, that is, 13° 
1204 124 andq? 
be 2 re Then how many fifths are 244? 


Reduce to a fraction : 

2. 234 6. 284 10. 523 14. 48,5, 1s. 1423 
3. 144 7. 442 11. 815 15. 65;%, 19. 38754 
4. 374 8. Tht 12. 934 16, 72-9, 20. 5615 
5. 164 9. 632 13. 7834, 17. 8644 21. 826 
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115. Reduction of improper fractions to integers or mixed 
numbers. 


1. How many quarter dollars are equal to $1? to $2? 

To how many dollars are 8 quarters equal? 12 quarters? 
G3? $42? G18? | 

2. How many ones and how many thirds over are 4? 40? 


ea a 20) 
oF aol ees) 5 


3. Reduce to a mixed number: $; 43; ie 49; 21. 
4. Find the value of: $$; 64; $3; G45; 22; 24. 


116. A fraction indicates division, and its value is the quo- 
tient of the numerator divided by the denominator. 


117. A fraction whose numerator is less than its denomina- 
tor is called a proper fraction. 
The value of a proper fraction is less than 1. 


118. A fraction whose numerator equals or exceeds its de- 


nominator is called an improper fraction. 
The value of an improper fraction is 1 or more than 1. 


EXERCISES 
119. 1. Change to an integer: $; 4°; 10; 12; 12; 18; 29; 


2. Express as a mixed number: §; 41; 48; 41; 48; 46; 18; 


3. Reduce to an integer or a mixed number: 44; 40; 24; 
26 5 35 O- 27. 29 


. 2 . 4 
3 32 Crain) Toi 3 peat 5 


120. 1. Reduce 94 to a mixed number. 
$A = — 94+~+4 232 = = 234 How many fourths are equal to 1? 
How many times does 94 contain 4? 
How many ones, then, are there in 94 fourths? how many fourths over? 
Express 2 in its lowest terms. Then 4 = 23}. 
SECOND PROG, aR. — 5 
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WRITTEN EXERCISES 


Reduce to an integer or a mixed number: 


wen 125 226 n 1 0.0 
2. 3 5. 6 38. 12 aia = 27 4. 2000 
98 294 2 1 925. 1 2844 

3. 5 6. 8 9. ae Za q 5 3. Tf 4 
3843 1 0 7 0.00 
4. Sa ie ay 0. “9 o 13. Ogu 16. “9 56 


121. Reduction to least common denominator. 

1. Name some numbers that are divisible by 2; by 3. 

2. What is the smallest number that is divisible by both 3 
and 2? 

122. A number that is divisible by another number is a 
multiple of that number; a number that is divisible by each of 
several numbers is a common multiple of those numbers; and 
the least number that is divisible by each of several numbers is 
their least common multiple. 

123. 1. Change } and 2 each to sixths; to twelfths; to some 
other common denominator. 

Which common denominator is the smallest, or least ? 

2. What is the least number that will exactly contain the 
denominator of each of the fractions 4 and 3? 

Reduce 4 and ? each to twelfths, that is, to fractions having 
the least common denominator. 

124. Fractions that have the same denominator are said to 
have a common denominator, and are called similar fractions. 


125. Similar fractions that have the smallest common denomi- 
nator possible are said to have the least common denominator. 


EXERCISES 
126. Reduce to similar fractions : 
1. dand } 4. +, and 4 7. Zand § 10. and -f, 
2. gand 3 5. }+ and 8. fand¢ 11. 4 and ,% 
3. Jand.3; 6. zy and4 9. =, and 2 12. Jdand § 
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Reduce to fractions having the least common denominator : 


7 3 and 3 15. oF @ 12 17. 2, 4, 10 
} 1 igs ge ai 
14, 4 and BE 20) 510) ED Ok Be) a 


WRITTEN EXERCISES 


1. Reduce § and {5 to similar fractions. 
mc 15 AN) nee these fractions to similar fractions, a num- 
8x 3 = 94 ber must be selected for a common denominator that will 
exactly contain each of the given denominators. It is 
7 x2 14 always desirable to select the smallest number that will 
aa =5, contain them. 
12x20 24 It is seen that 24 will contain 8 and 12, and that no 
smaller number will contain both without a remainder. 
Since 24+8=3, the terms of § must be multiplied by 3, and since 
24 -+12=2, the terms of ;% must be multiplied by 2, giving for results the 
similar fractions 33 and 34. 


Reduce to similar fractions: 


2. fand+ 6. 3,4, 45 ao. 4, 3, 4 
3. d and 3 7. 44,4 11. 3, 2, 35 
4. 2 and 3 8. 4, 2, 3% 12.24 
5. Fand } 2 bis 13. fh 


127. It is not always easy to discover by inspection the least 
common multiple of the given denominators, that is, the least 
common denominator (1. ¢. d.). 

The l.c.d. may be found, however, by factoring the de- 
nominators, for it is the product of all their different prime 
factors, each factor used the greatest number of times that it 
occurs in any denominator. 

Thus, if the given denominators are 6, 4, and 16, factoring we find: 
6=2x3; 4=2x 2; and 16=2x2x2*x 2. 

Then, the factors of the ].c.d. are 2, 2, 2,2 (the greatest number of 2’s 
found in any denominator),and 3 (the only factor of any of them not 


already taken). 
Henes, the l.c.d.=2x2x2x2x3d=48. 
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WRITTEN EXERCISES 
1. Reduce +5, 3, and = to fractions having the 1. c. d. 


Factoring the denominators, 12=2x2x38; 8=2x2x2; and 10= 
2xeo. 

The factors of the l.c.d., then, are 2, 2, 2, 3, and 5. 

Hence, the l.c.d.=2x2x2x3x5=120, and the fractions become 
5 reo» and }$§. 


Reduce to fractions having the 1. c. d. : 


4 CAG ee | Bi AO at & 

2. 2, qo oy 5. iss $b 30 8. 3, 76 4 3% 
2 UA 8 7 gps Dales 1 2 fee age 
3. 3, oe is 46. is, oa) 13 t } b d 2 

4 a al eS Fal Ly ahs 
4. £, fr $8 7. $6) te ot 10. fo, § 304 


Addition and Subtraction of Fractions 


128. 1. How many fifths are 3+ 2? how many ones? 

2. How many fourths are }— 4? how many halves? 

3. How many tenths are 3% +? how many ones and how 
many tenths over? how many fifths over? 

4. How many eighths are there in 4+ 3? in }— 3? in 84}? 
in §—4? in $+? in }— 8? 

5. How much is 8+? 3-2? 44+4? 3-4? 342? 3-23? 
+R a-2 

129. Fractions must be made similar before they can be added 
or subtracted. 


EXERCISES 
130. Add or subtract as the signs indibate : 
4+4 5. 2+2 9. ay +# 13. } +9 


. §-8 10. $—45 14. $—} 
7 11. 3+ 35 15. $+} 
. 3-7, 12. 44 —§ 16. ek | 


» O ND 
oh wa bd) 
— 
ORF OR Ae 
on on 
= 
> 
to 


\ 
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First add ; then subtract : 


17. 43 18. 72 19. 64 20. 5%, 21. 8} 
1 1 Areal 1 
2p 38y 49 13 4ay 
22. 93 23. 32 24. dit 25. 74 26. 65° 
2 1 ‘ 
38 4 25 4 3h 
27. 14 28. 83 29. 103 go. 128 31. 9% 
1 ul 2 
oe 33 63 1} 42 


32. A newsboy earned $3 and gave his mother $3. What 
part of a dollar did he have left? 


33. How wide must a piece of silk be cut to make a band 
3 in. wide with § in. turned in on each side ? 


34. Mary spent 4 and } of her money. What part of it had 
she left ? 


35. Find the perimeter of an envelope 6 in. by 81 in. 


36. A 34-inch nail is driven through a 14-inch board into a 
post. How far does it extend into the post? 


WRITTTEN EXERCISES 


131. 1. Find the sum of 2, {, and 44. 


Boe ei 4 = You have learned that the fractions must 

be changed to similar fractions before they 

D0) sg ul tl DE. 6 OE can be added. The l.c.d. of the given frac- 
siya ola ade ag i 


- 4p oaPatas tions is 24; then, §.= 2%, {= #4, andij= 
22, Adding these similar fractions, the sum is found to be $3 = 21% or 28. 
Add: . 
2. yb Te 6. fo To 10. 3. 3d 6 
3 4 é iz 7. eo 3. 16 11. a 3, d, 3 
24d ah BH ae ar 
5. EH di. Sosy font oh 
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14, Add 231, 494, and 363. 


233 = 2335 Reducing the fractions to fractions having the 

494 = 4918 l.ce.d., they become 39, 18, and 45, whose sum is $4 

364 = = 3633 45 or 23. Writing j, under the fractions and adding the 

110.1, 2 to the integers, the whole sum is found to be 110,,. 

Add: 

15. 194 16. 254 17. 444 1s. 374 19. 562 
281 385 682 914 753 
321 741 ATS 844 948 

20. 244 21. 414 22. 964 23. 772 24, 48.7, 
852 Gu, oe Spal 133 64.1, 
624 581 262 5f 92. 
701 873 428 84.1, 58,1, 


25. Find the difference between Zand $5 


$ — 7x = 
2h oe OF al 
24 24> 25 


We have learned that the fractions must be changed 
to similar fractions before one can be subtracted from 
the other. Reducing them to their least common de- 
nominator, } becomes 2} and ,°, becomes }2; then, the 
difference between 3} and }9 is seen to be }}. 


Find the difference between : 


26. $ and ~ z's 
27. 48 and 2 
28. ; ere 44 


4 14 1 15 5 
29. 4 and } 32, 14 and 4 35. 15 and a5 
30. 3 and ¢ 33. jd and} 36. a and qs 
31. § and 3 34. 4% and 4 37. J; and 55 


38. From 842 subtract 273. 


Reducing the fractions to similar fractions, 


$8 — 8438 — QO] a 
845 ad 844 he 8345 it is seen that ¢ cannot be subtracted from $; 
273 = 278 = 278 hence, 1 is taken from 84, changed to eighths, 
568 and combined with $; then ¢ is subtracted from 


4 and 27 from 83, giving the remainder 56%. 
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Subtract : 

39, 354 43, 42.5 47. 174 51. S46 55. 2753 
193 264 492 254 18433 

40. 864 44, 683 48. 95 52. 364 56. 3477 
224 3Oz°5 542 172 15942 

41. 57} 45. 974 49. 382 53. 714 57. T4234 
283 42.7, 153 433 47533 

42. 742 46. 593 50. 82} 54. 963 58. 50355 
392 2113 645 183 324.5, 


WRITTEN EXERCISES 


132. 1. John could run a hundred yards in 144 seconds and 
George in 134 seconds. How much more quickly eet George 
run the ae than John ? 

2. A wagon with its load weighs 24 tons. The wagon alone 
weighs 2 of a ton. Find the weight of the load. 

3. A man left 4 of his property to his wife, 3 of it to his 
daughters, and the rest to his son. What part of the property 
did the son receive ? 

4. Add seventy-five and seven eighths, forty-three and five 
sixths, and ninety-one and five twelfths. 

5. Mr. Brown burned 12? tons of coal in his furnace last 
winter, 1133 tons the winter before, and 114 tons the winter 
before that. How much coal did he use in three winters ? 

6. From the sum of thirty-nine and four fifths and sixty-two 
and three eighths subtract their difference. 

7. A miller shoveled 384 bushels of corn from a bin contain- 
ing 753 bushels into a bin containing 27? bushels. How many 
bushels of corn were there then in each bin ? 
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8. A farmer drew his potatoes to market in four loads, con- 
taining, respectively, 603 bu., 573 bu., 623 bu., and 54 { bu. 
How many bushels did he take to market ? 


9. If it costs on the average 43% ¢ per pound to raise cotton 
and get it ready for market, what is the profit per pound when 
‘ it sells at 82 7? at 937? at 103,¢? at 124 ¢? at 13} ¢? 


Multiplication of Fractions 


133. Multiplication of integers by fractions. 
1. How many are 4 of 9? 2 of 9? 4 of 12? 3 of 12? 
2. Find 2 of 10; 4. of 20. How does 2 of 10 compare with 


4 of 20? 2 times 4 of 10 with 4 of 2 times 10? 
Tell two ways of finding 2 of 10. 


3. Find ? of 11 by finding 4 of 2 times 11; ? of 9 by finding 
+ of 3 times 9. 

4. Find #0f 8; 20f 9; $0f8; $0f9; 40f10; $ of 10. 

134. Finding a fractional, part of a number is called multi- 
plying by a fraction. 


WRITTEN EXERCISES 
135. 1. Find fof 16; { of 18. 
4 of 16=16+8=2; £ of 18=4 of 7 x 18= } of 126; 
£o0f16=7 times 2=14. } of 126=126 +8 =15§ = 153. 


Since 8 is exactly con- Since 8 is not exactly contained in 18, in 
tained in 16, in finding | of finding } of 18 it is easier and shorter first to 
16 it is easier and shorter multiply the integer 18 by the numerator 7 and 
first to divide the integer then to divide the product 


16 by the denominator 8 and — by the denominator 8. 9 
then to multiply the quo- It is still shorter to Ls 1 _ 63 as 15° 
tient by the numerator 7, indicate the work and 8 4 4° 


obtaining the result 14. cancel. a 
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Find, in the shortest way 


2. 2 of 36 6. 2 of 75 10. 
3. fof 38 7. # of 89 ial 
4. 2 of 96 8. 8 of 93 1 
5. 2 of 97 9. $ of 81 13. 


obo coer “aE cojco 
| 


of 46 
of 63 
Ob 
of 59 


Multiply, using cancellation where possible : 


1s. 48 by 3 23. 
19. 50 by 2 24. 
20. 84 by 2 251 
21. 68 by ¢ 26. 
22. 16 by ? 2 


33. Multiply 285 by 272. 


285 
2 
6)1425 
2374, product by @ 
1995 , product by 7 
570, product by 20_ 
79324, product by 278 


Multiply : 

34. 37 by 173 41. 
35. 46 by 252 42. 
36. o4 by 423 43. 
37. 79 by 3884 44. 
38. 294 by 18} 45. 
39. 723 by 263 46. 
40. 618 by 172 47. 


146 by 2 
421 by 2 
937 by 2 
742 by 3 
894 by 2 


14. 2of 81 
1s. fot 98 
16. 58; of 85 
17. +5 of 92 


28. 295 by 35 
29. 507 by + 
30. 348 by 15 
31. 864 by 43 
32. 928 by 4 


Multiplying 285 by the numerator 5 
and dividing the product by 6, 2874 is 
found to be the product by 3. 

Multiplying by 7 and by 20 (2 tens), 
writing these partial products in their 
proper places as in the process, and then 
adding, the product of 285 multiplied by 
273 is found to be 79321. 


134 by 363 
341 by 914 
604 by 432 
467 by 563 
528 by 872 
279 by 683 
842 by 74 


48. 
49. 
50. 
51. 
52. 
53. 
54. 


346 by 1253 
517 by 2063 
628 by 4094 
497 by 8421 
836 by 5708 
288 by 735.%, 
969 by 67814 
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EXERCISES 


136. Find the cost of: 

1. ?¢ pound of ginger at 28 cents a pound. 
24 pounds of coffee at 80 cents a pound. 
1} gallons of vinegar at 24 cents a gallon. 
32 dozen bananas at 12 cents a dozen. 
33 pounds of figs at 16 cents a pound. 
1} gallons of molasses at 48 cents a gallon. 


ae Oe ee tn 


43 pounds of cheese at 12 cents a pound. 


8. If I am on a train that goes at the rate of 40 miles an 
hour, how far do I travel in 1} hours ? 


9. How far is it between two towns, if John uses up 2 of a 
thousand-mile railroad book in traveling that distance ? 


10. If it takes Mary 45 minutes to walk to school and Clara 
2 as long, how many minutes does it take Clara? 


11. A lesson in arithmetic contained 24 exercises. Elmer 
solved 2 of them. How many did he solve? 


12. How many cents are there in 3 of a dollar? 


13. A child should sleep at least 3 of the time. How many 
of the 24 hours in a day should every child sleep? 


14. A farmer who had 21 sheep sold } of them at $4 each. 
How much did he receive for the sheep he sold? 


15. Eleanor bought 4} yards of ribbon at 20 cents a yard. 
How much did it cost her? 


16. Mr. Williams paid 32 cents a bushel for a bag of oats 
containing 24 bushels. How much did the oats cost? 


17. I bought 13 pounds of 40-cent tea and handed the grocer 
a dollar. How much change did he give me? 


18. Hind the cost of 5} yards of percale at 12¢ a yard. 
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WRITTEN EXERCISES 


137. Find the cost of: 
1. 25 shovels at $$ each. 
SuGGesTion. — At $4 each the cost is 3 of what it would be at $1 each. 
2. 278 barrels of cement at $1} a barrel. 
5 tons of coal at $6.25 a ton. 
7% acres of land at $244 an acre. 
465 bushels of apples at $55 a bushel. 
4% miles of wire fencing at $174 per mile. 
2548 pounds of iron pipe at 8? cents a pound. 


et BY ee 


32,864 pounds of cotton at 95% cents a pound. 
9. If it requires 1? bushels of nt wheat to sow one acre, 

how many bushels are needed to sow 26 acres? 

10. An apple tree yielded 123 bushels of apples that sold for 
72 cents a bushel. Find the income from this tree. 

11. A meadow of 96 acres produced on the average 14 tons 
of hay per acre. What was the total production? 

12. A man rented a house at the rate of $480 a year. He 
lived in it 4,5; years. How much rent did he pay? 

nS. 0 ee measuring 150 feet from the bottom of its 
foundation is £ above ground. How high is it above ground? 

14. If Ruth has read ;% of the 336 pages in her book, how 
many pages has she read? 

15. At $53, a foot how much will it cost to drill an oil well 
2256 feet decay ? 

16. Each sheep of a flock of 440 yielded on the average 315 
pounds of wool. Find the total yield. 

17. Find the total cost of a crop of coffee from a plantation 
of 24,000 trees that yield an average of 12 pounds each, if the 
cost of raising is 42 cents per pound. 
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138. Multiplication of fractions by integers. 
1. How many fifths are 3 times 1 fifth? 3 times +=? 


2. How many eighths are 4 times }? Express the result in 
its lowest terms. 

You have multiplied } by 4, obtaining the product 3. Tell 
how you did it. 

3. Divide the denominator of + by 4. How does the result 
compare with the product found by multiplying } by 4? 

In what other way, then, may we sometimes multiply a 
fraction by an integer? 

4. Multiply + by 2 in two ways; § by 3; $ by 2; 2 by 8; 
x by 6. 

5. Multiply 4 by 8; 2 by 4; 3 by 5; 4 by 3; {by 5. 

6. Find 2 times 4; 2 times 4; 2 times 44; 3 times 24; 
5 x 84; 6x 245; 3 x 53. 

139. Multiplying the numerator or dividing the denominator of 

a fraction by an integer multiplies the fracti v by that integer. 


EXERCISES 
140. Multiply: 
1. by 4. § by 2 7. Py by 5 10. 54 by 4 
2. % by 4 5. iby 4 8. 75 by 4 11. 23 by 2 
3. # by 2 6. § by 3 9. ~ by 8 12. 74 by 6 


13. At $2 a yard, how much will 4 yards of cloth cost? 

14. A family uses $ of a pound of butter at each meal. How 
much butter is used at the table each day? 

15. Dr. Jones pays $34 a month for his telephone. How 
much does it cost him a year? 

16. If a man earns $2} a day, how much does he earn in a 
week of 6 working days ? 
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17. How far can James walk in 4 hours, walking 2% miles 
per hour ? 

is. Mr. Seymour bought a set of 6 books for his library. 
How much did they cost, if the price was $13 each ? 

19. George earned $2,455 a week delivering papers. How 
much did he earn in 4 weeks? 

20. Find the cost of 5 tons of coal at $64 a ton; 3 barrels of 
flour at $5 a barrel. 

21. If the cost of 4 yards of ribbon is $12, what is the cost 
of 12 yards of the same kind ? 

Sotution. 12 is three times 4; then, the cost of 12 yards is 3 times the 
cost of 4 yards; that is, the cost of 12 yards is 3 times $1? or $44. 

22. If a girl in a factory receives $13 for making 4 shirt- 
waists, how much will she receive for making 12 shirtwaists ? 

23. If she makes 3 shirtwaists in 103 hours, how long will it 
take her to make 12 shirtwaists ? 

24. A man paid $34 for the use of a boat for 7 days. At 
that rate how much would it cost to hire it for 21 days? 

25. A farmer sold 6 bushels of oats for $2;4. At that rate 
how much should he receive for 48 bushels? 

26. A fruit dealer sold 4 dozen oranges for $14. How much 
should he receive for 16 dozen at the same rate ? 


WRITTEN EXERCISES 


141. 1. Find 8 times a3. 


We have learned that to find 8 times }} we may multiply the numerator 
13 by 8. Indicating this as in the process, canceling, and reducing, the . 
result is found to be 4}. 


78 


Find: 


2. 
3. 
4. 
5. 


18. 


5x i 
6x Hf 
8x1 
Tx 
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Se a 2 


3 


21 
4x 

38 
9X 80 
Tx 

5 
8x $3 


Multiply 453 by 26. 


Multiply : 


Tote 


11%. oem 


24 
12. 32 
25 

13. 32 


Multiplying the fraction § by 26, the product is found 
to be 98. 


Multiplying the integer 45 by 6 and by 20 (2 tens), writing 


these partial products in their proper places and adding, the 


Multiply : 


Ge 
20. 
21. 
22. 


682 by 14 
948 by 57 
2474 by 6 
468% by 9 


23. 
24. 
25. 
26. 


WRITTEN EXERCISES 


142. Find the cost of : 


Nore.— For any part of a cent the seller collects a whole cent. 


oe FS oS SS 


ds 


5 pounds of butter at 233 cents a pound. 
8 cans of tomatoes at 162 cents a can. 


3064 by 27 
1842 by 78 
586} by 49 
8454 by 96 


27. 
28. 
29. 


product of 453 multiplied by 26 is found to be 1179}. 


6288 by 124 
459% by 205 
738.1, by 462 
30. 906.8, by 369 


2 turkeys weighing 144 1b. and 163 lb. at 24 ¢ a pound. 


183 yards of velvet at $3 a yard. 


24> dozen buttons at 36 cents a dozen. 
857 yards of matting at 42 cents a yard. 


A cubic foot of water weighs 62} pounds. 


weight of 25 cubic feet of water. 


Find the 


8. If a steamer burns 4573 tons of coal a day, how many 


tons will it burn on a voyage of 7 days? 
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9. How far will a train run in 18 hours at the rate of 533 
miles an hour? 


10. When potatoes are selling so that a man gets $374 for a 
load of 50 bushels, how much is his crop of 450 bushels worth? 


11. Mr. Joy has 12 bins in his granary, and they hold 192% 
bushels each. How many bushels of grain do they all hold? 


12. If the multiplicand is forty-two and five twelfths, and 
the multiplier thirty-six, what is the product? 


13. A farmer had 6 stacks of hay that contained on the 
average 168 tons each. How much was the hay worth at $14 
a ton? 


14. Mr. Holmes had a farm of 1254 acres, and he bought an 
adjoining lot of 864 acres. How much was the whole farm 
then worth at $75 an acre? 


Division of Fractions 


143. Finding what part one number is of another. 


1. How many horizontal rows of squares are there in this 

oblong? What part of the oblong is one row ? 

How many squares are there in the oblong? 
inone row? Then what part of 12 is 4? 

How does this result compare with 4 + 12, 
or with 54; reduced to its lowest terms? 

Then how may we find what fractional part 4 is of 12 with- 
out looking at the diagram? 


2. Aviat pareot 12719 8? 3? 67 9? 10? 
3. What part of 16 is 8? 4? 2? What part of 20 is 4? 
Bo Ae oe 102 157 


144. To find what part the second of two numbers is of 
the first, the second is divided by the first. 
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EXERCISES 
145. What part of 
Dt, PSinige Gi? 4. 15 is 10? 7, 24,45 AZ % 
2. QL is 87 5. 16-1 2 8. 30 is 20? 
3. 80 is 5? 6. 18 aw 167 9. 36 is 18? 


10. A boy who had 20 problems to work solved 10 of them. 
What part of his problems did he solve ? 

11. A man had 10 miles to drive. When he had driven 8 
miles, what part of his journey had he completed ? 

12. What part of 12 is 4? If 12 spools of thread cost 60 

cents, what part of 60 cents will 4 spools cost ?> how much 

will 4 spools cost ? 

13. What part of 15 is 6? If 15 apples cost 25 cents, how 
much will 6 apples cost ? 

14. Find the cost of 20 marbles, if 30 marbles cost 12 cents. 

15. What part of 75 is 25? If 6 dozen bananas can be 
bought for 75 cents, what part of 6 dozen can be bought for 
25 cents? how many dozen bananas ? 

16. What part of 50 is 30? If 10 bottles of ink cost 50 
cents, how many can be bought for 30 cents ? 

17. Find how many sheep can be bought for $12, if 9 sheep 


cost $36. 
WRITTEN EXERCISES 


146. What part of 


1. 48 is 36? 4. 120 is 90? 7. 250 is 100? 
2. 64 is 16? 5. 144 is 84? 8. 4382 is 288? 
3. 96 is 72? 6. 225 is 75? 9. 768 is 336? 


10. A farmer raised 180 bushels of oats and sold 120 bushels. 
What part of his crop did he sell ? 

11. A grocer bought 400 dozen eggs. When he had sold 
144 dozen, what part of them had he sold ? 
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12. Of the 875 bushels of potatoes that Mr. Avery raised 
125 bushels decayed. What part of his crop decayed ? 

13. What part of 64 is 40? I sold 64 head of cattle for 
$1472. At this rate how much were 40 head worth ? 

14. If a train runs 860 miles in 20 hours, how far at the 
same rate will it run in 12 hours? 

15. When 28 acres of land sell for $2688, how much are 21 
acres worth at the same rate ? 

16. If a man earns $3570 in 42 months, how much does he 
earn in 12 months? 

17. Mr. Doty sold 64 tons of hay for $1004.80. At that 
rate, find the value of the rest of his crop, 24 tons. 


147. Division of fractions by integers. 

1. If 4 of an orange is divided equally between 2 girls, 

what. part of the orange will each girl have? ant Beat 
In dividing ¢ by 2, which term of the fraction is divided ? 

2. Multiply the denominator of # by 2. Express the result- 
ing fraction in its lowest terms. Compare this result with the 
quotient of 4 divided by 2. 

3. In what two ways, then, can 4 be divided by 2? 

4. Divide # by 3 in two ways; ¢ by 2; § by 8; & by 4; 
43 by 5. 

5. Bind #+4; 3-6; +38; $+2. 

6. How many fourths are 23? Divide 44 by 8. Then how 
may we divide 23 by 3? 

7. Divide 12 by 4; 24 by 3; 44 by 2; 1 by 3; 83 by 5; 
33 by 6. 

148. Dividing the numerator or multiplying the denominator 
af a fraction by an integer divides the fraction by that integer. 


Always divide the numerator when it is divisible by the integer. 
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PROGRESSIVE ARITHMETIC 


EXERCISES 
149. Divide: 
1. 2 by 6 4. iby 5 7. 14 by 8 10. 54 by 7 
2. by 2 5. 2 by 6 8. 34 by 2 11. 44 by 5 
3. 2 by 3 6. } by 9 9. Ti by 5d 12. 33 by 9 
13. If { of a bushel of oats will feed a horse 7 times, what 


part of a bushel will feed him once ? 
14. If $4 is divided equally among 5 boys, what part of a 
dollar will each boy receive ? 
15. When 6 dozen eggs cost $14, what is the price per dozen ? 


16. Eleanor paid $2} for 9 yards of challis. 


it cost her per yard ? 


17. Frederick earned $52 in 6 days. 


per day ? 


150. 1. Divide 24 by 8; 


You have learned that 
dividing the numerator 
of a fraction divides the 
fraction; then, since the 
numerator 24 is exactly 
divisible by the integer 
8, you should divide the 
numerator by 8. The 
result is . 


Divide: 

2. 44 by 4 
3. 2° by 5 
4. 4 by 8 
5. if by 9 


WRITTEN EXERCISES 


$ by 6; 
8 6x8 48 
You have learned 


that multiplying the 
denominator of a frac- 
tion divides the frac- 
tion; then, since the 
numerator 7 is not di- 
visible by the integer 
6, you should multiply 
the denominator by 6. 
The result is 7. 


$ by 24 
. # by 82 
& by 40 
. £ by 42 


oon om 


How much did 


How much did he earn 


15 4 
16 


Usually the — shortest 
way to divide a frac- 
tion by an integer is to 
indicate the multiplica- 
tion of the denominator 
by the integer and then 
cancel whenever possible. 
Indicating and canceling, 
the result is ¥5. 


10. 
il. 
12. 
13. 


13 by 26 
qs by 25 
42 by 38 
3% by 83 
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14. Divide 133 by 5; 213% by 5 
133 = 58 5) 2133 
Sh d= = 2} 2) 


The integral part of the dividend The integral part of the dividend 
is small; in such a case the mixed is large and the divisor is small; in 
number may be reduced to an im- thiscase short division may be used: 
proper fraction, and the division per- thus, 5 is contained in 2133, 42 times 


formed as before. with 3%, er 13, undivided; 15+5=83; 
The quotient is 2}. then the entire quotient is 423 
Divide: 
15. 182 by 4 “Ag, 2411 by 3 23, 1347} by 2 
16. 125 by 7 20. 4742 by 8 24. 34764 by 6 
17. 213 by 6 21. 738+ by 5 25. 5286f by 9 
1s. 533 by 5 22. 8153 by 9 26. 63042 by 5 


27. Divide 768? by 15. 


15) 7683 Here it is necessary to use long division. Before 
4 4 dividing, change both divisor and dividend to fourths 
60)3075(514 oe ake 60 (fourths) and 8075 (fourths), respec- 
“ ’ 7a as in integers, the quotient is found to 
e 511, 
60 € 
H=4 


Divide : 


2s. 2462 by 16 32. 3768 by 21 36. 26192 by 56 
29. 5973 by 24 33. 6132 by 35 37. 42942 by 48 
30. 7893 by 18 34. 54,5 by 26 38. I8TTZ by 63 


31. 4084 by 28 35. 9428 by 75 39. 50542 by 82 
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WRITTEN EXERCISES 


151. Find in the shortest way: 


ae 


Pas & 


i +5 6. 8721 +6 


12 

24.8 7. 6544 +9 
93+ 25 8. 5865+ 27 
14221 9. 7481+ 35 
82-12 10. 9426 + 44 


Find the cost of each when 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


18 chafing dishes cost $944. 

36 alarm clocks cost $824. 

25 mantel clocks cost $783. 

24 cabinet clocks cost $873. 

21 opera glasses cost $186;%. 

15 open-face watches cost $5214. 

33 velour couches cost $8744. 

52 sewing machines cost $9982. 

45 cooking stoves cost $1091}. 

T1 nickeled parlor stoves cost $1370,',. 


11. 27962 + 4 
12. 42713 +7 
13. 84292-+ 9 
14. 56863 + 45 
15. 8295%, + 55 


If a train runs 19} miles in 24 minutes, how far does it 
run in 1 minute? 


27. A bicycle rider went around a track 51 times, thus riding 


a distance of 12% miles. 


How far is it around the track? 


28. Mr. Hobbs received $ 16983 for 45 cows. What was the 
average price per cow ? 
29. The receipts of an excursion were $3307}. If 945 
tickets were sold, what was the fare ? 


30. If 128} quarts of milk make 17 pounds of butter, how 
many quarts of milk are required to make 1 pound of butter? 
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152. Division of integers by fractions. 
1. How many times is $+ contained in $1? in $2? in $3? 
Then 1+1i=how many? 2+}=? 38+}=? 


2. What is the value of 1+1? 2+? 1+4? 3+4? 


Beal iy ca wl 5 
bE? bebe 4d? 


3. Compare the result of 2+ 4 with 2 multiplied by 83; 5+4 
with 5 multiplied by the denominator of 4. Then how can 
you divide an integer by a fraction whose numerator is 1 ? 

4. Divide 6 by 1; by 2; by 8. Notice that as the divisor 
becomes greater the quotient becomes smaller. 

In 6++4 and 6+ 3, which divisor is greater? Which quo- 
tient, then, is greater? How can you find the second quotient 
from the first ? 

5. What part of 3+1is 3+ 3? From 3+} find 3+ 3. 

6. By what number must you divide the result of 2+ 2 to 
find 2+? Find 2+ 3. 

7. Divide 4 by 2; 6 by 3; 3 by 4; 4 by 8. 


153. An integer is divided by a fraction by multiplying the 
integer by the denominator of the fraction and dividing the product 
by the numerator. 


EXERCISES 
154. Divide: Find: 
i. 2 by F 4. 6 by 2 7. O+4 10. 2+ 8 
2. 4 by 4 5. 9 by 2 8. 4+4 11. 6-++# 
3. 5 by 4 6. 8 by 4 9. 7+4 12. 8+4 


13. When tea is worth $4 a pound, how many pounds can 
be bought for $3? 

14. How many dozen eggs can be bought for $2 at $4 a 
dozen? 
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15. A man pays $3 a day for his board. How many days 
can he board for $6? 


16. If a cobbler can heel a pair of shoes in # of an hour, how 
many pairs can he heel in 8 hours? 


17. Mr. Hay divided 5 pounds of candy among his children, 
giving each 8 of a pound. How many children had he? 


18s. How many steps will a man take in walking 10 yards, if 
his step is 8 of a yard long? 
155. 1. Divide 1 by # and express the quotient as a fraction. 


2. The fraction 4 is the reetprocal of #; % is the reciprocal 
of 4. What is the reciprocal of 2? of {? 


1+i=? 


156. The reciprocal of a fraction is 1 divided by the fraction, 
or it is the fraction inverted. 


WRITTEN EXERCISES 


457. 1. Divide 18 by 4. 
9 Since 1+}4=5, 18 +4= 18 x 5; 


18-4 1Bx5 45 4,5, then, 18+4 = } of 18 x 5(§ 162, 4), 
eA ag =k or 8X°. Canceling and reducing, 
2 the result is found to be 22}. 


Observe that dividing 18 by 4 is the same as multiplying 18 by §. That is, 
dividing an integer by a fraction is the same as multiplying the integer by the 
reciprocal of the fraction. 


Divide : Find : 
2, 15by2# 6. 45by$ 10. 78+-% 14. 245+44 
3. 24by# 7. 62by# 11. 81+, 15. 456 + 39 
4. 2by# 8. dT byf 12. 95+1 16. 872+ 18 
5. 35by 2 9. 68 by 13. 63+ 44 17. 657 + 2 
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18. Divide 28 by 43. 


SuGGEstTion. — Reduce the mixed number to an improper fraction and 
divide as before. 


Divide : 
19. 21 by 44 22. 48 by 33 25. 126 by 63 
20. 39 by 24 23. 605 by 43 26. 395 by 52 
a1. 44 by 62 24. 90 by 1{ 27. 625 by 92 


as. Divide 225 by 183. 


By changing both dividend and divisor to fourths, 


182)225 the numerator 900 may be divided by the numerator 
t 4 75 as in integers. 
15 )900(12 In some cases, especially when the divisor is large, 
it is convenient to employ this method. 
Divide: 
29. 345 + 262 31. 725 + 458 33. 609 + 14,5 
30. 528 + 382 32. 910-+ 564 a4, 825-074 


WRITTEN EXERCISES 
158. Find by the method best adapted: 


1. 17+4 5. 164+ 9. 175+ 208 
2. 31+2 6. 327+ 4 10. 925 + 343 
3. 64+ 5 7. 462+418 11. 2396+ 62 
4, 91+ 84 8. 695 + 33 12. 5285 + 462 


13. There are 16} feet in a rod. How many rods are there 
in 792 feet? 

14. If a glacier in the Alps moves at an average rate of 
12 feet a day, how many days will it take to move 660 feet, or 
an eighth of a mile? 


15. How many pounds of cotton must a man pick to earn 
$1, if he receives $284 for picking 7200 pounds? 
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16. If each turn of the screw brings the jaws of this vise 
7°; in. nearer together, how many turns 


will it take to close the vise ? 


17. If it requires 44 yards of silk to 
mes _ make a waist, how many waists can be 
(= made from a piece containing 38 yards? 

is. A barrel of flour weighs 196 
pounds. If it takes ? of a pound for a loaf of bread, how many 
loaves can a baker make out of 3 barrels of flour ? 


19. A man and his wife took a trip in a gasoline launch, sail- 
ing 6 hours a day. The launch went at the rate of 83 miles an 


hour, and covered a distance of 1511 miles. How many days 
were they on the trip ? 


159. Finding the whole when a fractional part of it is given. 


EXERCISES 
1. If 2 of the cost of a ball is 30 cents, find the whole cost. 


SOLUTION. $ of the cost = 30%. 
+ of the cost = 4 of 30%, or 10%. 
5 of the cost = 5 x 10%, or 50%. 


2. Helen paid 12 cents for # of a pound of mixed nuts. At 
that rate how much would a pound cost ? 


3. Our baseball team won # of the games that it played. If 
it won 14 games, how many did it play ? 


4. How deep is a well that goes through 18 feet of rock, if 
2 of its depth is through rock ? 


5. If } of the passengers on a car were men, and there were 
35 men, i many passengers were there? 


6. A football player ran 3 of the length of the field. If he 
ran 66 yards, how long was the field ? 
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160. 1. If 679 is % ofta number, what is the number ? 


of the number = } of 679, or 97. 


& of the number = 8 x 97, or 776. 


SOLUTION. % of the number = 679. 
all 
8 


Or the work may be done more quickly by indicating it and then cancel- 


ing; thus: 
97 


679 = © = B49X8 _ a7. 
8 7 


Find the number of which 


2. 68 is 2 5. 224 is 35 8. 1347 is 3 
3. 81 is 2 6. 605 is 44 9. 4684 is $ 
4. 95 is 2 7. 141 is =% 10. 8298 is $ 


11. How far is it from St. John to Halifax, if 2 of the dis- 
tance is 184 miles? 

12. A man’s expenses are 4 of his earnings. If his expenses 
are $816 a year, how much does he earn ? 

13. If a steer when killed and dressed weighs ;5 as much as 
when alive, what was the live weight of one that dressed 742 
pounds ? 

14. Ifa duck, flying 2 as fast as a hawk, flies 90 miles in an 
hour, how fast does the hawk fly ? 

15. A printing press can print 3 as many copies of a 20- 
page paper as of an 8-page paper. If it prints 36,000 20-page 
papers per hour, how many 8-page papers can it print in that 
time ? 

16. The bell of the Houses of Parliament in London weighs 
30,000 pounds, and is = as heavy as the heaviest bell in the 
world, which is at Moscow. How much does the bell at Mos- 


cow weigh ? 
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PROBLEMS IN REVIEW 


161. 1. When purchasing Ada’s boarding-school outfit, her 
mother examines two 
trunks, one 86 in. by 
204 in. by 23 in., the 
other 34 in. by 21 in. by 
24in. How many more 
cubic inches does the, 
larger trunk contain 
than the smaller one? 
2. The first trunk 
weighs 63 lb., the second 
56 lb. Compare their 
weights in two ways. 


3. At one store she selects 2 suits at $10.75 each, a walking 
skirt for $6.50, 3 shirtwaists at $2.25 each, and a Sunday suit 
for $35. Find her change from four 20-dollar bills. 

4. At another store she buys a dozen towels and a dozen 
wash cloths for $3.50. If the price of the wash cloths is 2 for 
5¢, what is the price of each towel ? 

5. She orders 2 pairs of boots at $3.50 a pair and a pair of 
shoes for $2.50. Find the cost of boots and shoes. 

6. At Hill’s she buys a pair of kid gloves for #1.25, a dozen 
pairs of stockings at 3 for $1, a dozen handkerchiefs at 12} ¢ 
each, 2 collars at 49¥ each, 2 belts at 35% each, and 6} yards of 
ribbon at 16% a yard. Find the cost. 

7. Find the amount of these additional purchases: 


Sunday hat, $6.00 Raincoat, $12.00 Party dress, $18.00 
Week-day hat, 2.50 Umbrella, 3.00 Silk waist, 6.00 
Toilet articles, 5.19 Rubbers, .65 Miscellaneous, 380.67 


8. Kind the total cost of fitting out Ada for boarding school, 
including $6.76 for a trunk and $2.49 for a suit case. 
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9. The Girls’ Sunshine Club held a fair for a Fresh Air 
Fund. Elsa made for 
it 10 lb. stuffed dates, 
paying 15¢ a pound 
for the dates, 72¢ a 
peck for the peanuts, 
and 5¢ for the sugar. 
If 2 1b. dates and 2 qt. 
peanuts make 23 lb. 
stuffed dates, what 
quantities did Elsa 
buy and how much 
did her contribution 
cost her? - = 


-—— 


10. Miriam made 5 lb. cream walnuts. She used the whites 
of 4 eggs, as much water as egg, 2 lb. sugar, 3 lb. English 
walnuts, and 5 cents’ worth of vanilla flavoring. Find the 
cost if eggs were 24¢ a dozen, confectioners’ sugar 8¢ a pound, 
and walnuts 18¢ a pound. 


11. Helen made 12 fern baskets, paying 86¢ for the reed 
and 10¢ apiece for the ferns to put into the baskets. What 
was the cost of each filled basket ? . 


12. Alice made 5 laundry bags, using 11 yd. of toweling 
and 3 yd. of ribbon for each bag. At 40¢ a yard for the 
toweling, and 10¢ a yard for the ribbon, find the cost of all 
the bags. 

13. The stuffed dates were sold at 40¢ a pound, the cream 
walnuts at 45¢ a pound, the fern baskets at 20% apiece, and 
the laundry bags at $1.25 apiece. ‘The receipts from the re- 
freshment booth were *7.65, from the flower booth $9.35, and 
from other booths $37.15. Find the total receipts from the 


fair. 
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DECIMAL FRACTIONS 


162. Review definitions. 

1. Fractions that express tenths or hundredths or thou- 
sandths, ete., are called either decimal fractions, or simply 
decimals. 


The term “ decimals” is more commonly applied to decimal fractions that 
are expressed with a decimal point. 
.o and .25 are decimal fractions, or decimals. 


2. Fractions that do not express tenths, or hundredths, or 


thousandths, etc., are called common fractions. 
3, 8, 3%, are common fractions. 


Reduction of Decimals 


163. Reduction of decimals to common fractions. 


WRITTEN EXERCISES 
1. Reduce 7.025 to a mixed number having its decimal part 
expressed as a common fraction in its lowest terms. 
G6 7 9b a Wal 
7.025 — TrRhs — Tzy: 
Reduce the following to common fractions in their lowest 


terms, or to mixed numbers with the fractional part in lowest 
terms: 


9,..«0 T. wiko 18.61.05 17. 1.625 
3. .4 8. .25 13. 3.75 1s. 4.875 
e148 9. .32 14. .125 19. 9.324 
5. 7.8 10. .65 15. .3875 20. 6.075 


6. 8.4 11, .95 16. .875 21. 5.012 
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164. Reduction of common fractions to decimals. 
1. How many tenths are there in 1? in 8? Then how many 
tenths are there in + of 8, or in 3? 


5)30 tenths 5)3.0 
6 tenths 6 


2. How many hundredths are there in 3? Then how many 
hundredths are there in 4 of 8, or in $? 


4)300 hundredths 4)3.00 ‘S 
**x hundredths 2K 
3. Reduce 3 to thousandths in this way : 
8)5000 thousandths 8)5.000 
*xx thousandths = 1% 


WRITTEN EXERCISES 


165. 1. Reduce 2 to a decimal. 


Since 2 = 2 + 8, divide 2 by 3. 
3)2.000 3 z My 
a 4 of 20 tenths = 6 tenths and 2 tenths remaining. 
Y b3 2 tenths = 20 hundredths. 


1 of 20 hundredths = 6 hundredths and 2 hundredths remaining. 
2 hundredths = 20 thousandths. 

1 of 20 thousandths = 62 thousandths. 

Therefore, ? = .6662. 


One decimal cipher is annexed for each decimal place required. At present 
results need not be carried beyond three decimal places. 


Reduce to decimals: 


3 7. 3 12. 2 17. by 
3. 2 8. 3 13. 2 1s. 47 
4. 4 9. 14. 4 19. 3, 
5. 4 10. 4 15. f 20. a5 
6. 4 11. } 16. +3 21. +$5 
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Addition and Subtraction of Decimals 


WRITTEN EXERCISES 


166. The following have been added and tested in 16 


minutes. 


1. 14.386 
7.545 
12.564 
90.387 


5. 49.837 
37.922 
256.39 
70.683 
96.007 


9. $868.369 
397.487 
549.2 
305.868 
844.796 

84.34 


256.634 


13. 913.216 

300.999 

20.075 

.009 

154.073 
13.95 
621.79 


2a: 21.909 
6.7 

85.387 

146.962 


6. 45.555 
41.6 
60.72 
84.966 
67.386 


10. $ 89.73 
448.29 
569.375 

92.447 
999.96 

47.775 

38.248 


14. $ 75.45 
888.88 

8.09 

459.68 
48.865 


Practice until you can do as well. 


3. 642.8 
31.95 
42.44 
68.308 


7. 72.499 
36.309 
108.758 
728.025 
88.989 


11. $ T7.49 
345.18 
806.725 

49.875 

12.195 
450.50 

81.475 


15. $194.19 
68.72 

05 

80.09 
908.05 


45) 6anTD 
29.22, 
63.72 

698.285 


8. 71.473 
66.206 
48.68 
92.375 

190.806 


12. $4708.95 
16.884 
472.492 

5848.13 
429.418 

484,38 
91.656 


16. $9999.99 
8888.88 
TYTN 

66 
5.55 
44.44 
3838.33 
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Write, with units of the same order in the same column, add, 
Preserve your answers. 


and test results. 
3.656 + 4.381 + 49.244 + 58.9 + 76.75 + 97.975 
6.258 + 3.849 + 66.495 + 87.44 49.254 9.346 
7.437 + 9.000 + 42.835 + 56.7 + 38.28 + 45.305 
4.888 + 7.495 + 13.625 + 98.5 + 49.56 + 99.999 


Ie 


Le. 


1a 


20. 


21. Add the sums obtained in exercises 17—20. 


22. Add each of the six columns seen in exercises 17-20; 
then add the six sums thus obtained. 


The answer should be the same as for exercise 21. 


23. Add: seventy and six tenths; forty-five and nine hun- 


dredths ; 


six hundred and sixteen hundredths; six hundred 


sixteen; six hundred sixteen thousandths; five thousandths. 


24. Add: four hundred fifty-six; four hundred and fifty- 
six thousandths; nine thousand and ninety-five hundredths ; 
eighty-six and eighty-six thousandths. 


Subtract : 
25. 728.249 
575.655 
29. 200.00 
96.48 
38, 428 
73.86 
37. 1000 


39.25 


26. 


30. 


34. 


38. 


400.289 


38.491 


700 
4T.75 


525.4 
96.275 


27. 


31. 


35. 


39. 


1000 
ee 


28. 


32. 


36. 


40. 


408.30 
182.94 
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WRITTEN EXERCISES 


167. 1. How much larger is the English bushel of 2218.192 
cu. in. than the American bushel of 2150.42 cu. in.? 


2. A gallon of water weighs ten pounds, and a gallon of 
milk 10.8 pounds. Which is the heavier, and how much ? 

3. A chimney stands 220.25 ft. above ground and extends 
18.50 ft. below, where it rests on a foundation 7.75 ft. deep. 
Find the total height of chimney and foundation. : 


4. A baseball was thrown from the home plate to ant 
base, 127.28 ft. ; then from second base to first base, 90 ft. ; 
then from first base to third base, 127.28 ft. How far did the 
ball travel ? 

5. The Times building extends 148 ft. along Broadway, 
New York, 58.834 ft. along 42d Street, 187.834 ft. along 7th 
Avenue, and 20 ft. along 48d Street. Find the distance around 
it. 

6. The increase in price of cotton during one season lasted 
eight months. The average price per pound each month was: 

Jan. Feb. Mar. Apr. May June July Aug. 
8.95¢ 9.65% 10.08f 10.44% 11.467 1240¢ 12.74% 12.75¢ 

Find the advance in price from each month to the next. 

Test your results by adding them and comparing the sum with the total 
advance of the August price over the January price. 

7. One year the rainfall in a certain section of Canada was 
20.24 in. during the first four months, 13.3 in. the next four, 
and 26.85 the last four, Find the rainfall for the year. 


8. The Canadian Pacific Railway has 955.9 miles of track in 
the Pacific Division ; 1869.8 in the Western Div., 3526.4 in 
the Central Diy., 689.2 in the Atlantic Div., 981.7 in the Lake 
Superior Div., 1157.9 in the Ontario Div., and 1460.2 in the 
Kastern Div. find its total mileage. 
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Multiplication of Decimals 


WRITTEN EXERCISES 
168. Multiply : 


1. $256.75 2. 256.75 3. 487.45 

4 12 6 

$ 1027.00 3081.00 2624.76 

Ciphers at the right of a decimal may be omitted. 

5. $614.38 6. 427.65 7. $396.25 
5 8 12 

9. 306.46 10. 38.695 11. 40.625 

le 3) 8 


13. Multiply 42.46 by 62. 


42.46 
G2 6 times 42.46. 


97 


4. 95.364 
5 


476.820 


12. 79.694 


42.46 multiplied by 62 is equal to the sum of 3 of 42.46 and 


en 
3) 84.92 2 of 42.46 = 1 of 2 times 42.46 
28.302 = 01, 84102 
OBA 76 = 28.303 
——— 6 x 42.46 = 254.76 
283.062 
Therefore the product is 28.302 + 254.76, or 283.062. 
Multiply : 
14. 87.72 by 82 20. 385.61 by 78 
15. 4.875 by 63 21. 94.395 by 114 
16. 9.624 by 98 22. 87.366 by 124 
17. 83.55 by 74 23. 342.99 by 104 
18. 7.233 by 62 24. 81.128 by 128 
19. 6.364 by 5? 25. 71.006 by 113 
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169. 1. How many thousandths make -1 hundredth? How 
many hundredths make 1 tenth ? How many tenths make 1 unit? 


2. Since 10 times .1 = 1, what is the value of 

HOR 27 ONX 200 NO 5? 10x .b7 
Multiplying tenths by 10 gives units. 
3. Since 10 times .01 =.1, what is the value of 

10 x .03? 10 x .05? LOSer0T 7 10 %.08? 
Multiplying hundredths by 10 gives tenths. 
4. Since 10 times .001 = .01, what is the value of 

10 x .005? 10 x .006? 10%, 0027 10°x .015? 

Multiplying thousandths by 10 gives hundredths. 


5. Since 10 x .005=.05, 10 x .03 =.3, and 235 
10 x .2=2, when .285 is multiplied by 10, 10 
each figure of .235 is advanced into the next 2.350 


higher place. A short way to do this is to 
move the decimal point one place toward the right. 


6. Multiply .235 by 10 and the product by 10, and so obtain 
100 x .235. Multiply by 10 again and obtain 1000 x .236. 

How many places and in which direction is the decimal point 
moved for each multiplication by 10? How may a decimal be 
multiplied by 100 by moving the decimal point ? by 1000 ? 


170. A decimal may be multiplied by 10, 100, 1000, ete., by 
moving the decimal point toward the right as many places as there 
are ciphers in the multiplier. 


EXERCISES 
Multiply by 10: Multiply by 100: 

a. 4 4. $4.65 7. .48 10. 5.315 
2 400 5. $3.96 8. 3.90 a. 7.08 


3. .09 6. $0.075 9. 0.009 12. 3.004 
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Multiply by 1000: 


Tt 2006 15. 9.060 17. $5.75 19. $2.375 
14. 3.050 16. 4.06 18s. $2.16 20. 230.6 
Multiply by 10, 100, 1000: 

21. 3.025 285 (<0 tk 25. 15.603 27), 200 aii: 
22. 4.365 24. 8.009 26. 2438.62 28. 4256.3 


29. Multiply .785 by 1000; by 10,000; by 100,000. 


WRITTEN EXERCISES 


171. 1. Multiply 7.628 by 200. 


Fig pees 100 times 7.628 = 762. 
D) 200 times 7.628 = 2 times 762.8. 
1525.6 a 
Multiply by 20, 30, 40, 50, 60: 
ea 4. 4.48 6. $2.365 BS. Sil 
a0 5. .007 7. $24.82 9. 48.6 
Multiply by 700, 800, 900, 1200: 
TO. (002 12. $4.29 14. 25.05 16. 79.6 
The 690 13. $16.41 1. 12258 17. 40.9 
Multiply by 6000, 70,000, 11,000,000 : 
1S. 2.204: 19. .079 20. $4.18 at. ‘9.9 
22. Multiply $48.57 by 84; 3.845 by 96. 
$48.57 3.845 
84 96 
194 28 23 070 
3885 6 346 05 
$4079.88 369.120 


Dollar signs and decimal! points are omitted in the partial products. 


100 
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Multiply : 


23. 
24. 
25. 
26. 
27. 


$36.62 by 89 
$94.05 by 66 
37.088 by 75 
42.094 by 69 
78.889 by 98 


28. 
29. 
30. 
31. 
32. 


39.675 by 125 
84.719 by 280 
78.616 by 675 
90.008 by 845 
468.77 by 1208 


33. Find the weight of a slate roof 40 feet long and 20 feet 
wide, if every square foot weighs 9.25 pounds. 


34. If it takes 7.5 cu. ft. of natural gas to produce as much 
heat as 1 pound of coal, how many cubic feet of gas are re- 
quired to give as much heat as 1 ton of coal ? 


35. A cubic foot of water weighs 62.5 1b. Find the weight 
of water that a tank 8 ft. by 4 ft. by 3 ft. will hold. 


172. 1. 2. 
7)378.240 9)456.392 
54.0342 50.7102 
Divide, finding quotients to three decimal places: 
4. 34.234 by 6 10. 
5. 56.712 by 8 11. 
6. 95.203 by T 12. 
7. 84.425 by 9 13. 
8. 50.806 by 7 14. 
9. 61.753 by 9 15. 


Division of Decimals 


WRITTEN EXERCISES 


12)62.574 


5.8 Cor 5.800) by 8 


7.6 by 11 
345.5 by 9 
46.37 by 7 
1.044 by 12 
3.058 by 11 
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16. Find } of 4.512; of 6.2; of $14.64. 
17. Find =, of $17.28; of 72.096; of 11.20. 


173. 1. How many tenths are there in =), of 10 tenths, or in 
zo OF 1? inj of 2? in = of 8? 
ts i0 =i 2+10=? 3+10=? 

Dividing units by 10 gives tenths. 

2. How many hundredths are there in +5 of .10, or in 345 of 
1? in of 4? in 5 of .5? 

10 = 201 4+10=? .o+10=? 

Dividing tenths by 10 gives hundredths. 

3. How many thousandths are there in ;5 of .010, or in 
qy of 01? in =, of .06? in = of .07? 

.01+10=.001 .08+10=? .09+10=? 

Dividing hundredths by 10 gives thousandths. 

“y ra 
; 4. Since 2+10, or +; of 2, is equal to .2, 10)2.56 
qo of .6=.05, and +5 of .06=.006, dividing 956 
2.56 by 10 has the effect of moving each figure 
into the next lower place. A short way to do this is to move 
the decimal point one place toward the left. 

5. If 2.5 is divided by 10 and the quotient by 10, how 
many places toward the left will the decimal point be moved ? 

How may a number be divided by 10 x 10, or by 100? 

6. Divide 3, or 3.0, by 10; divide the quotient by 10; 
divide a third time by 10. How many places and in which 
direction has the decimal point been moved? 

How may a number be divided by 1000? 


174. A number may be divided by 10, 100, 1000, ete., by mov- 
ing the decimal point toward the left as many places as there are 
ciphers in the divisor. 
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. EXERCISES 
175. Divide: 

By 10 By 100 By 1000 
tte 8. 225 15. 3244 
2. 3.5 sk: 47.6 16. 8640 
se Paar 10. 39.6 ~ 17. 966 
4, .8 11. 1.07 1B: 170 
5. .09 12. 58.2 19. 49 
6? ie 13. 396 20. 5 
7. 4.25 14. 44.05 - 21. 6220 


WRITTEN EXERCISES 
176. 1. Divide 568 by 30. 


30 is contained in 568 as many times as 3 is con- 
30)56|8.00 tained in 56.8. 
18.933} Dividing 56.8 by 3, the division is found to be inexact 
in tenths’ place. Therefore, one cipher is annexed to the 
dividend, and the division is carried to hundredths. The division being 
inexact in hundredths’ place, another cipher is annexed and the division is 
carried to thousandths, giving 3 thousandths and 1 thousandth remainder. 
It is not necessary to carry this division beyond thousandths. The 
result of the last division is written in the quotient as 3} thousandths, or 
the quotient to thousandths may be written 18.933. 


In the following exercises, find quotients to thousandths. 
Divide by 20, 40, 60, 80, 120: 


2. 4 4. .0 6. 35 8. .96 

as Th 5. 4.2 . 7. 5.60 9. 3.68 
Divide by 700, 900, 1100: 

10. 25 12. 2763 14. 87.5 16. .6 

11. 160 13. 4840 18, 51.2 17. 14.4 
Divide by 8000, 11,000, 12,000 : 

18. 42 19, 182 20. 1680 21. 1056 


ll 
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& 22. Divide 9.588 by 47; $10,010 by 125. 
204 80.08 
47)9.588 e 125 )$10010.00 
94 1000 
188 ’ 1000 
ge iss 1000 
Gg : 
Divide: 
23. 292.4 by 85. 28. 300.933 by 87 
24. 811.22 by 98 29. 141.401 by 327 
® 25. $400 by 625 30. 301.14 by 388 
26. $328.80 by 48 31. 16687.5 by 275 
27. $860.30 by 176 32. 1449.02 by 265 
Reduce to decimals, not beyond thousandths : 
33. +5 34. 44 35. 35 36. 153 37. 1,00 


38. A man sheared 88 Angora goats and obtained 330 pounds 
of mohair. Find the average clip from a goat. 

39. A 35-acre vineyard produced 259 tons of grapes, which 
were sold for $4014.50. Find the average yield per acre, and 
the value of the crop per ton and per acre. 


40. A watch factory employed 2400 persons 8 hours a day. 
The weekly pay-roll for a week of 6 days was $20,160. Find 
the average wage per hour in cents. 

41. During April Mr. Hanna’s 30 cows produced 18,800 Ib. 
of milk. Find the average number of pounds of milk produced 
by 1 cow in 1 day. 

a2. The milk contained 656 pounds of butter fat, which was 
sold at 27¢.a pound. Find the average value of the butter fat 
produced by 1 cow in 1 day. 
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USEFUL PARTS OF A DOLLAR 6 


177. Halves, fourths, and eighths of a dollar. 
1. What part of a dollar is $.50? $.25? $.75? 


2. Since $.25 is } of a dollar, what part of a dollar is 4 of 
' $.25, or 8.123? 


3. $.122 $.25 $.372 $.50 $.624 $.75 $.874 
+.123 +.123 +.123 +.124 Le +.123 +.123 
$.25 $.374 $.50 $.624 §$.75 $.874 $1.00 


How many eighths of a dollar is $.124+$.123, or $.25? 
B.25 + $.124, or 6.374? $.50? $.623? $B. 15? $. 87}? 


4. Count by eighths of a dollar to $1.25 in this way : 
$.124 = $1; $.25 = $2, or $41; &.3874 = $3; etc. 


EXERCISES 
178. 1. Find the cost of 32 hats @ $.37}. 


SoLution. — At $1 each, 382 hats would cost $32. 
Therefore at $.374, or $4, each, 32 hats will cost } of $32, or $12. 


Find the cost of : 


2. 28 sleds @ $.50 9. 84 yd. gingham @ $.12} 
3. 54 knives @ $.50 10. 48 tennis balls at $.374 

4. 8 baseball bats @%.25 11. 382 pr. tennis shoes @ $.374 
5. 14 shin guards @$.25 12. 72 pocketbooks @ $.624 

6. 24 neckties @ %.75 13. 400 bass lines @ $.624 

7. 40 mufflers @ $.75 14. 80 hammocks @ #.87}4 


8. 48 yd. lawn @ $.123 15. 64 boys’ sweaters (a) $.874 
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16. Write 24 in the empty square. $1 
Then tell the cost of 24 articles at the 


prices named. 
$872 $.374 
17. Do the same with the following . 
numbers written successively in the 
empty square: 32, 48, 72, 80, 96. $.15 | $.624| $.50 
179. Thirds and sixths of a dollar. 
as ee part of a dollar is $.334? 2 of $.334, 3 181.00 
or $.162? 21% 331 
2. Since $.334 is 4 of a dollar, what part of a g “i62 
dollar is $.334 + $.334, or $.662? ors 
3. $.162 $.334 $.50 $.662  $.83} 
+ .162 + .162 + .162 + .162 + .162 
$.334 $.50 $ .662 $.834 $1.00 


How many sixths of a dollar is $.834? $.50? $.662? $.834 ? 


4. Count by sixths of a dollar to $1.334 in this way : 
$.162 = $2; $.334 = $4; $.50=84; etc. 


EXERCISES 


180. Find the value of each of the following lots of cloth : 


1. 60 yd. @ $.334 5. 120 yd. @ $.332 
2. 42 yd. @ $.162 6. 600 yd. @ $.834 
3. 30 yd. @ $.662 7. 360 yd. @ $.662 
4. 36 yd. @ $.162 8. 144 yd. @ $.834 
9. Find the cost of 1200 baskets @ $.162 


10. Find the cost of 27 doz. crocks @ %.662 
11. Find the cost of 24 gross of clothespins @ $.334 
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181. Commit to memory the following table showing the 
decimal parts of $1, or of any other unit, that are advanta- 
geously changed to the common fractional form in compu- 
tations. 


TABLE 


Parts or $1 Parts or $1 


Parts or $1 


Parts or $1 


80 = #4 00 =4 162 =} 
124 =} 621 = 3 304 = 4 
ee or oD: = 66% = 3 
374 = 3 874 = Oot = % 


WRITTEN EXERCISES 
182. Kind the cost of: 


1. 
2. 
3. 
4. 
5. 
6. 


60 plates @ %.10 7. 110 baseball mitts @ %.50 
34 yd. braid @ #.20 8. 144 bottles olives (@ 25 ¢ 
36 collars @ $.124 9. 66 thimbles @ 331 ¢ 


64 lb. pecans @ $.124 10. 18 handkerchiefs @ 25 ¢ 
140 yd. percale @ $.124 11. 22 hairbrushes @ 374 ¢ 
135 baseball bats @ $.20 12. 42 toy engines @ 624 ¢ 
13. 75 yards of sateen @ 162 ¢ 
14. 54 yards of damask @ 663 ¢ 
15. 140 gallons of syrup @ 373 ¢ 
16. 125 phonograph records @ %.50 
17. Find the cost of 15 whips at $1.25 each. 


$15 At $1 each, 15 whips would cost $15. 
3.75 At $1.25, or $4, each, they will cost } of $15, or $18.75. 
. a The business man, however, obtains the answer in a more 
$ 18 10 ; 


simple way. He first writes $15, the cost at $1 each; then 

below $15 he writes $3.75, the cost at $.25, or $4, found by 
dividing $15 by 4. Adding the cost at $.25 to the cost at $1, he obtains 
the cost at $1.25, 
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18. Hind the cost of 44 yards of silk at $1.124 per yard. 


S44 | | 
2 50 sire, Te eve, come ab $1 per yard ? at $ 123, OF ¢ 5 

§ Jogp BEY Yard? ab $1.12} per yard? 

S490 


i9. Hind the cost of 22 yards of carpet at $.874 per yard. 


$22 | 
9.75 What is the cost at $1 per yard? at $.12}, or $3, 
$19.95 per yard? at $1—$.124, or $.874, per yard? 


20. How much must be paid for 3548 bushels of wheat at 
90 ¢ per bushel ? 
$3548 How much would the wheat cost at $1 per bushel? 


354.80 at 10%, or $4,, per bushel? What, then, is the cost 
$3193.20 at 90%, or at $1 — $.10, per bushel? 


Find the cost of: 
21. 56 croquet sets @ $1.50 26. 33 fishing rods @ $2.25 


22. 36 tennis nets @ $1.25 27. 420 caps @ 374 ¢ 
23. 45 tennis rackets @ $2.50 28. 58 yd. silk @ $1.122 
24. 15 baseballs @ $1.25 29. 63 yd. serge @ 831 ¢ 


25. 24 bathing suits @ $1.75 30. 48 yd. velvet @ $1.162 
31. 28 lawn settees @ 871 ¢ 
32. 120 toy watches @ $.40 
33. Find the cost of 45 articles @ 20%, @ 60%; @ 80¥. 
34. Find the cost of 288 articles @ 50%. @51¢; @ 49¥. 
35. Find the cost of 216 articles @ 25¢: @26¢: @ 24¢; 
@ 254%; @ 2449. 
36. Hind the cost of 240 articles @ 334%; @ 33%; @ 334 ¢. 
37. A grocer bought 650 pounds of coffee at 22) cents per 
pound, and sold it at 86 cents per pound. How much did he 


eat 
gain 
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EXERCISES 
183. 1. How many articles costing 50% each can be bought 
for each of the following sums: 
$1? $2? $5? $12? $1.50? $3.50? $7.50? 
2. How many 25-cent articles can be bought for: 
$1? $4? $.50? $2 + $.25? $3.50? 
$2? $11? $.75? $2+.75? $6.25? 
3. How many 124-cent articles can be bought for : 
$1? $5? $.25? . $1+$.50? $3.25 ? 
$3? $12? $243.25? $244.75? $5.75? 
4. How many 334-cent articles can be bought for: 
$1? $4? $10? $13? $33? 
$2? BG? $12? $15? $50? 


How many 162-cent articles can be bought for the same 
amounts ? 
WRITTEN EXERCISES 


184. 1. How many yards of silk costing $1.123 per yard can 


be bought for $315? 
Since $1.12} = $14, or $3, the number of yards 
85 is equal to the number of times $315 contains $8, 
pAp xX rhe 280 which may be found by dividing 815 by 8, or by 
p multiplying 315 by §. 
Hence, 280 yards may be bought for $315. 


Find the number of articles that can be bought for: 


2. $65 at $1.25 each 6. $98 at $.662 each 

3. $85 at $2.50 each 7. $455 at $1.162 each 
4. $28 at $3.50 each 8. $540 at $2.25 each 
5. $27 at $.374 each 9. $160 at $1.334 each 
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BILLS AND ACCOUNTS 


185. The following shows a common form of 62d/. 


Haurax, N.S., vel. /2, 1907. 
Mae. fonn L. MeLean, 
3g Hammlle Owe. 
Bought of STONE BROS., 275 Water Sr. 


DEALERS IN Fruits or Att Kinps 


terms: Caah. PHONE 147 


Abu. Seachew VSS 60 

3 natia Muakmelonw VSG! 

/2 baka Aapea ie 
Reeeved hayment, 


Stone row, 


SEV Ral 


A bill should contain the following facts : 

1. The name and address of the purchaser, or debtor. 

2. The name and address of the person to whom the money 
is due, or the creditor. 

3. The date when the debt was incurred. 

4. A bill for goods sold should mention the articles sold, 
their number and price, the amount of each sale and the total 
amount, or footing. A bill for services rendered should show 
the nature of the services and the footing. 

5. When a bill is paid, the words “Received payment,” or 
« Paid,” and the creditor’s name, are written at the foot, either 
by the creditor or by some one authorized by him. 
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186. ‘The following shows an account. 


Truro, N.S., @et. /, 1907. 


Mz. @. L. Thomas, 180 Weatern Awe. 
To EMPIRE FURNITURE CO., Dr. 


FurRNITURE, CARPETS, Ort CLorH, REFRIGERATORS, ETC. 


TELEPHONE 946 96 & 98 SOUTH PEARL STREET 
Dr. Cr. 
Sept. | /| bed, Spring, ¥ Mathew 20 
/ Waaheland 3 | 50 
/ Sable _ 8| 60 
Cah 15 
Sept. |/5\/ Refrrgerator I4-.\ 25 
Caah 15 
et, /\15 Statw Sada @ /23¢ /\ &8 
/ Parlor Stove /6\ 50 
Cash to balanee 29 68 


187. The difference between the sum of the amounts owed 
and the sum of the amounts paid is called the balance. 


WRITTEN EXERCISES 


188. Make out, foot or balance, and receipt the following, 
supplying dates, names, and addresses, when lacking : 

1. R. G. Palmer bought of Albert P. Hunt, 40 lb. sugar @ 
64%; 1} lb. mixed spices @ 20%; 5} 1b. butter @ 32¢. 

2. Chas. Sumner bought of Oscar Strauss, 11 pieces of piano 
music (@ 25¢; 79 pieces for orchestral instruments @ 10¥. 
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3. George A. Harris sold to Peter Harper, 3 doz. fruit jars 
@ 65¢; 25 lb. sugar @ 6; 14 bu. tomatoes @ 60¢; + Ib. tea 
@ 65¢; 5b. coffee @ 35%; 6 packages oatmeal @ 121. 

4. Jas. Osgood is debtor to Dr. Ellis Cook for 8 prescrip- 
tions @ $.00; 25 day visits @ $2; and 7 night visits @ $3. 


5. Mar. 15, Pearl Roberts bought 1 encyclopedia @ $48 
and 3 books @ $1.50, of the Haller Publishing Co. She paid 
$20 Mar. 15, $10 Apr. 15, $10 June 15, and the balance July 1. 


6. Reuben Case is debtor to the Municipal Gas Co. for 6800 
cu. ft. of gas for lighting @ 95¢ per 1000 cu. ft., and 11,200 cu. 
ft. of gas for fuel @ 80¢ per 1000 cu. ft. 


7. 14 yd. silk @ $1.75; 2 pairs gloves @ $1.50; 9 yd. 
flannel @ 374%; 4 doz. handkerchiefs @ $2.75; 3 tablecloths 
@ $3.75; 1 rug at $32.50; 4 hassocks @ 75. 


8. Porterhouse steak, 21 lb. @ 25¢; leg of veal, 14 lb. @ 
15¢; pot roast, 5 lb. @ 124%; bacon, 63 lb. @ 18¢; rib roast, 
103 lb. @ 20¢; chickens, 84 Ib. @ 254. 


9. Turkey, 113 lb. @ 26%; 2 qt. cranberries @ 1244; 4 pk. 
sweet potatoes @ 35%; 14 lb. sausage @16¢; 24 qt. oysters @ 
40¢; 13 gal. apple butter @ $1.25; 14 doz. oranges @ 35f. 

10. 4 sets knives and forks @ $22.50; 4 sets fruit knives @ 
$4.85; 6 carving sets @ $7.50; 24 butcher knives @ $.50 ; 
16 shears @ $.85; 60 pocketknives @ $.373. Paid on account 
$75 at the time of purchase, and the balance one month later. 

11. 24 baseballs @ $.874; 18 baseball bats @ $.55; 4 
catchers’ mitts @ $4.75; 5 fielders’ gloves @ $.95; 8 catchers’ 
masks @ $2.25; 3 doz. tennis balls @ $4.50. 

12. 3 shotguns @ $14.75; 12 shell bags @ 60¢; 3 shotgun 
covers (@), $1.50; 12 hunting jackets @) polos 16 pairs Indian 
clubs @ $.13; 6 basket balls @ $4. 
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PROBLEMS IN REVIEW 


189. 1. Eva Crane, who lives in a suburb, decides to do her 
Christmas shopping in a city 
department store. She lives 
15 minutes from the station. 
A train leaving at 8:37 A.M. 
reaches the city at 9:26 A.M. 
Thence it is 85 minutes to 
the store. How long does 
the entire journey take? 


2. At the neckwear coun- 
ter Eva buys 2 stocks at 
874¢ each, 6 collars at 123f 
each, and 6 pieces of ruching, 
3 yd. each, at 24% a yard. 

How much change should she receive from $10? 


3. She buys a 4%-yd. remnant of silk worth 72% a yard for 
$3.15. How much does she save on the remnant? 


The following articles Eva has charged to her mother’s 
account. Find the cost of the purchases in each department. 

4. In the toy department : a doll for 85%, 2 boxes of blocks 
@ 35%, a doll carriage for $1.25, and a toy motor car for 25¢. 

5. Inthe book department: “ Alice in Wonderland ” for 42¢, 
“ Little Women” and “ Little Men,” each at 95%, one Bible for 
$1.50, and Shakespeare’s Works, 16 volumes, at 35% each. 

6. At the ribbon counter: 4} yd. ribbon at 86% a yard, and 
10 yd. baby ribbon at 11¢ a yard. 

7. Grocery and meat department: 14 lb. nuts @ 20¥, 2 Tb. 
raisins @ 25%, 8 qt. cranberries @ 9¢, an 8-lb. turkey @ 11 ¢. 

8. Make out the bill that Mrs. Crane will receive on the 
first of the month for the articles that have been charged. 
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9. Mr. and Mrs. Clinton paid $93.68 for papering and paint- 
ing the rooms of their new house, and $19.57 for staining the 
floors. How much did it cost them? > 

Find the cost of furnishings for: 


10. PARLOR 11. Hau 

Rug $30.00 Hatrack $9.25 
Stand 9.00 Settle 16.50 
Desk and chair . 18.50 Bookshelves 14.00 
Rocking-chairs 10.00 Stand 8.00 
Morris chair 12.25 Turkish rug 35.40 
Flemish chair 9.75 Rope portiere 6.65 
Curtains 25.00 Oak bookcase 18.00 
Portiéres 21.50 Lace curtains MeO) 
Pictures 72.00 Tabouret 2.35 


12. Dining room: a rug, $18.60; a table, $16.00; 6 dining 
chairs @ $2.75; a table cover, $6.85; a sideboard, $12.25; 
and 3 pairs of window curtains @ $1.75. 

13. Best bedroom: bed and mattress, $18; bolster roll, 
$2.75; dressing table, $10.45; cretonne bed set, $4; matting, 
20 yd. @ 25¢; 2 pairs window curtains @ $.95; 2 chairs 
@ $1.65. 

14. Nursery: matting, 174 yd. @ 20%; bed and mattress, 
$12; spread, $1.85; bookshelves, $3; couch and cover, $10.00 ; 
rocking-chair, $8.45; window curtains, $1.75; 8 pictures @ 
75¢; 3 nursery posters @ 60%. 

15. Veranda: 38 porch chairs @ $1.50; hammock, $2.70; 
porch shades, $9; rug, $10.75. 

16. Furnishing the kitchen, laundry, and cellar cost $49.85; 
2 bedrooms, $56.75; bath room, $15; upper hall and stairs, 
$19.35. Pictures not already mentioned cost $25. How 
much did it cost Mr. and Mrs. Clinton to decorate and furnish 
their whole house ? 
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MEASUREMENTS * 


EXERCISES 


190. 1. Give the table of measures of length. 

2. How many inches are there in a yard? in 1} yd.? 

3. What part of a yard is 18 in.? 27 in.? 

4. How many feet are there in 1} yd.? What part of a foot 
is } yd.? What part of a yard is 4 ft.? 

5. How many feet are there inl rd.? in2rd.? If a road 
is 66 ft. wide, how many rods wide is it? 

6. How many rods are there in} mi.? in} mi.? in 14 mi.? 
What part of a mile is 40 rd. ? 

7. Give the table of measures of surface. 

8. How many square inches are there in } sq. ft.? What 
part of a square foot is 24 sq. in.? 60 sq. in.? 

9. How many square feet are there in 24 sq. yd.? How 
many square yards are there in 189 sq. ft.? 

10. How many acres are there in a plot of land 160 rd. long 
and 1 rd. wide? 820 rd., or 1 mile, long and 1 rd. wide? 1 mile 
long and 10 rd. wide? 1 mile long and 1 mile wide, or 1 mile 
square ? 

11. The area of a square, each side of which is a mile, is 
called a square mile. 

1 square mile (sq. mi.) = 640 acres (A.). 

A square mile of land is sometimes called a section. 

12. How many acres are there in a quarter section? 

13. Give the table of measures of volume. 

14. How is the number of square inches in a square foot 
obtained? the number of cubic inches in a cubic foot? 


* Tables will be found on pages 278-280, 
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15. Give the table of measures of capacity (p. 278). 

16. How many pints are there ina gallon? inl gal. 2 qt.? , 
in 8 gal. 1 qt. ? 

17. What part of a gallon is 1 qt.? 1 qt. 1 pt.? 2 qt. 1 pt.? 

18. How many pecks in 14 bu. ? in 2} bu.? 

19. How many quarts are there in 14 pk.? in 24 pk.? in 
op 2 gt.7 ind bu. 2pk..? imbue? 


20. In Canada berries are usually shipped in standard crates 
each containing 24 boxes, and each box containing 4 of a 
quart. How many quarts in such a crate? 

21. Strawberries are shipped from the South in crates of the 
following capacities: 24 qt., 32 qt., 36 qt., 42 qt., 45 qt., 48 qt., 
60 qt. Express the different capacities in pecks. 

How much less than 2 bushels does a 60-quart crate hold ? 

Express the capacity of a 48-quart crate in bushels. 

22. In 5 standard Canadian crates of strawberries, how many 
quarts are there? how many pints? how many pecks? how 
many bushels? how many gallons ? 

23. Beans and other vegetables are often sold in 14-bushel 
sacks. How many pecks does such a sack hold ? 

24. Tomatoes are often shipped in 20-pound crates. How 
much is such a crate of tomatoes worth at 15% per quart if 60 
Ibe bushel? 

25. Give the table of teme measures. 

26. Name the months and tell the number of days in each. 

27. What part of a year is 2 months? 8mo.? 9 mo.? 

28. ‘To how many years are 24 months equal? 30mo.? 40 
mo.? 51mo.? 56 mo.? 

29. Alfred had a high fever for 54 hours. How many days 
and hours did the fever last ? 
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30. If my watch gains 3 seconds a day, how many minutes 
will it gain during April? 

31. Two watchmen relieved each other every 6 hours. How 
many times did each one watch during 6 days? How many 
hours did each watch during that time ? 


32. Jan. 1, 1906, came on Monday. Since one year= 52 
weeks and 1 day, on what day of the week did Jan. 1, 1905, 
come ? 

Find the day of the week for Jan. 1, 1907. 


33. What units of weight are used in weighing coal, iron, 
potatoes, meat, hay, etc.? Give the table. 


34. How many ounces are there in 1} lb.? in 2$ lb.? 

35. Express in pounds 12 0z.; 20 0z.; 36 0z.; 50 oz. 

36. How many pounds are there in 14 T.? in 2} T.? 

37. A large block of marble weighed 14 tons. How many 
pounds did it weigh ? 


38. It takes 200 lb. of ice to keep a box of strawberries cool 
during shipment. What part of a ton does it take ? 

39. Find the cost of 3000 lb. of hay at $9 per ton. 

4o. A man bought a ton of bran for $14 and sold it at 90¢ 
per hundredweight. How much did he gain? 

41. How many pounds are there in 2 T. 4 cwt. 75 lb. ? 


Counting 


191. 1. How many gloves make a pair of gloves? 
2. How many persons make a score of persons? 
3. How many oysters make a dozen oysters? 
4. How many buttons are there in 12 dozen buttons, or in 1 
gross of buttons ? 
5. How many pens are there in 12 boxes each of which con- 
tains 1 gross of pens? This number is a great gross. 
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6. Memorize this counting table: 


2= l-pair 
20 = 1 score 
12 = 1 dozen 


12 dozen = 144 = 1 gross 


12 gross = 1728 =1 great gross 


WRITTEN EXERCISES 


el 


192. Find the gain from each purchase and sale : 


el a ~ I ~~ = 
Oo IO GPRONRE SO 


© 9 NAA wD HE 


ARTICLES 
Pens 

Cuffs 
Collars 
Hinges 
Screws 
Pencils 
Brackets 
Door knobs 
Coat hooks 
Indian clubs 


. Rubber bands 
. Eggs 

. Soap 

. Corn 

. Beans 

. Peaches 

. Oranges 


Oranges 


QUANTITY AND CosT 
1 great gross @ $9.60 
1 doz. pairs @ $2.70 
20 doz. @ $1.60 
1 doz. pairs @ $1.75 
100 gross @ 25¢ 
4 gross @ $3 
2 doz. pairs @ $7.50 
5 doz. pairs @ 96¢ 
18 gross @ $1.75 
30 pairs @ 28¢ 
25 gross @ 11¢ 
1 case (30 doz.), $5.10 
1 box (240 cakes), $7.50 
1 case (24 cans), $1.70 
1 case (24 cans), $2.50 
1 case (24 cans), $3.20 
1 crate (96 oranges), $3 


SELLING PRICE 
90 ¢ per gross 
30% per pair 
15¢ each 

25¢ per pair 
5¢ per doz. 

2 for 5¢ 

80 per pair 
10¢ per pair 
25¢ per doz. 
35¢ per pair 
15¢ per gross | 
20¢ per doz. 
6 for 25¢ 

8 for 25¢ 

2 for 25¢ 

3 for 50¢ 
50¢ per doz. 


* Icrate (126 oranges), $2.80 40¢ per doz. 
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Stationers’ Measures 


193. Paper is sold in tablets by the 100, 200, 250, 500, and 
1000 sheets, and by the pound or 100 pounds. 

Folded sheets of paper are often sold by the following meas- 
SUIES : 


24 sheets =1 quire 


20 quires = 480 sheets = 1 ream 


EXERCISES 


194. 1. If a girl uses 1 doz. sheets of paper and 1 doz. en- 
velopes per month, how many boxes of stationery, each con- 
taining 1 quire of paper and 24 envelopes, will she use in a year? 


2. A boy buys a 23-quire box of writing paper. How many 
letters of 1 sheet each can he write on the paper? 


3. Mr. Stahl bought a 5-quire box of writing paper and a 
“1-thousand” box of envelopes. How many more envelopes 
than sheets of paper did he buy ? 


4. Find the cost of 5 pounds of paper at 80¢ per pound and 
. 500 envelopes at $3.40 per thousand. 


5. How many quires of foolsecap paper are required to furnish 
48 school children 2 sheets apiece during an examination ? 
Find the cost of the paper at $1.60 per ream. 


6. If legal cap that weighs 14 pounds to the ream costs 45¢ 
per } ream, find the weight and cost of a quire. 

7. The writing paper used by a boys’ club cost 18¢ per quire. 
How much did it cost per sheet? per 100 sheéts? 

The envelopes cost $3 per thousand. Find the cost of send- 
ing 100 invitations, each requiring a sheet of paper, an envelope, 
and a 2-cent stamp. 
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Measurement of Angles and Arcs 


195. 1. Face toward the north, then turn until you face the 
west. Continue to turn until you face 


4 N 
the north again. 
2. What part of a complete turn do 
you make in turning from north to west? mye O 2 
from west to south? from south to east? 
from north to south ? S 


3. Which is the greater amount of turning or change of 
direction —from north to northwest or from north to west? 
from north to west or from north to southwest ? 


196. That which expresses the amount of turning, or of 
change of direction, is called an angle. 


197. A complete turn is called an angle of 360 degrees. 
Therefore 34, of a complete turn is called 1 

degree (1°). 
198. One fourth of a complete turn, or an angle 

of 90°, is called a right angle. ba ANGLE 


199. An angle that is less than a right angle 


is called an acute angle. 
ae ANGLE 


200. An angle that is greater than a right angle 


. 5 5 5 
but less than two right angles is called an obtuse 
angle. 


201. The size of an angle does not depend on OBTUSE ANGLE 
the length of the lines that form its sides, but it depends only 
on the difference of direction of the sides, or on 
the amount of turning required to change the 
direction of one side to that of the other. 

For example, these six angles are all equal, 
each being 60°, although the sides are of different lengths. 


120 PROGRESSIVE ARITHMETIC 


EXERCISES 


202. 1. Make a paper square. What kind of angles do the 
sides form? How many degrees are there in each? 

2. Draw two lines connecting the opposite 
corners, as shown in the diagram. 

These lines are called diagonals. 

3. Fold the paper square so that A lies on @. 
Crease it, then unfold it and notice whether 
the diagonal BD coincides with the crease. 

How, then, are the right angles at B and D divided by the 
diagonal BD? How many degrees are there in each smaller 
angle at B and at D? 

4. Fold the square along BD, and then so that D lies on B. 
Compare the angles at O. How many degrees are there in each? 


203. The boundary line of a circle is called its circumference. 
Any part of the circumference is called an are. 


204. 1. In the second figure, what part of 860° is each angle? 
What part of the circumference is each are? 

2. What part of 360° is each angle and what part of the 
circumference is each are in the third figure? in the fourth? 

3. In these figures O, the center of each circle, is also the 
vertex of each angle. Such angles are called central angles. 

4. Since an are is the same part of a circumference that its 
central angle is of 360°, we measure arcs as well as angles in 
degrees, calling a circumference 860°. 
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5. How many degrees are there in an arc that is } of a cir- 
cumference ? zt of a circumference? as of a circumference ? 


6. What part of 360° is an angle or an arc of 1 degree? 


7. Angle degrees and are degrees are divided into 60 parts 
called minutes, and minutes into 60 parts called seconds. 


8. Memorize this table: 


60 seconds (60'’) =1 minute (1’) 
60 minutes = ideoteci( ) 


360 angle degrees = 4 right angles 
360 arc degrees =1 circumference 


EXERCISES 
205. 1. How many degrees are there in + of a circumference? 
in =), of a circumference? in 1200’? in 150’? in 2° 15’? 
2. How many minutes are there in a right angle? in 5°? in 
3° 40'? in 90/'? 
3. How many seconds are there in 40/? in 1°? in 10! 20!'? 
in 5! 80? in 2°? in 3 of a minute? 


Measurement of Surfaces 

206. A figure that has four straight sides 

and four right angles is called a rectangle. 

If the sides of a rectangle are all equal, 
it is called a square. 


207. Lines that cannot meet, however far 
they are extended, are called parallel lines. 


208. A four-sided figure whose opposite 
sides are parallel is called a parallelogram. 
A rectangle is a right-angled parallelogram. 
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209. A three-sided figure is called a triangle. 
A triangle is acute-angled if all its angles are acute ; right- 
angled if it has. one right angle; obtuse-angled if it has one 


obtuse angle. 


ACUTE-ANGLED TRIANGLE RIGHT-ANGLED TRIANGLE OBTUSE-ANGLED TRIANGLE 


210. The two lines that form a right angle are said to be 
perpendicular to each other. 

211. The side of a figure on which it is assumed to stand is 
called the base, and the height of the figure measured on a line 


perpendicular to the base is called the altitude. 
The following figures have different bases but the same 


altitude. 


Altitude 


212. Rectangles. 
1. What is the area of a rectangle whose base is 24 in. and 


altitude 2 in. ? 

‘ind the area if the base is 2 ft. and the altitude is 2 in. 

2. How is the area of a rectangle found? 

What must be done if the base and altitude are expressed in 
different units ? 

3. Find the area of a rectangle whose base is 12 ft. and alti- 
tude 1 ft. How many times as great must the altitude be to 
make the area 48 sq. ft. ? 
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4. The area of a certain rectangle is 48 sq. ft. If the base 
is 6 ft., what is the altitude? 

If the base is 12 ft., what is the altitude? 

If the altitude is 3 ft., what is the base? 


213. If the base and altitude of a rectangle are expressed 
in énches, the area is found by multiplying the nwmber of inches 
in the base by the nwmber of inches in the altitude and calling 
the result square inches. If both dimensions are in feet, the 
area is found by multiplying one dimension by the other and 
calling the result square feet. 

This is what is meant by the following statement: 

The area of a rectangle is equal to the product of its base and 
altitude, expressed in like units. 

It is seen that either dimension is the quotient of the area and 
the other dimension, expressed in corresponding units. 


WRITTEN EXERCISES 
214. 1. Find the area of a rectangle 12 ft. by 2 ft. 6 in. 


SOLUTION 
Base = 12 ft. Since the base and alti- 
tude must be expressed in 
== ol 
aS 72 fe like units, 2 ft. 6 in. is first 


Area = (24 x 12) sq. ft. = 30 sq. ft. changed to feet. Then the 
number of square feet in the area is found by multiplying 12 by 21. 


2. If the area of a rectangular field is 24 acres and the length 
is 60 rods, what is the width ? 


SOLUTION 


Area =24A.=24x160sq.rd. Since the area and the length 

Length = 60 rd. must be expressed in corresponding 

4 units, 24 A. is first changed to 

A x 160. ; square rods. Then, the number of 

Width = ———‘rd. = 64 rd. rods in the width is found by di- 
pp viding 24 x 160 by 60. 
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The following incomplete table refers to various rectangles ; 
complete the missing areas and dimensions: 


BASE ALTITUDE AREA 

3. 21. ft. 6 in. 13 ft. —— sq. ft. 

4. 16.4 ft. 15 ft. sq. ft. 

5. 30 ft. 2 im. 12 ft. 

6 —— (in, 59.5 sq. in. 

7 is yd. 252 sq. yd. 

8. 443 ft. 12 yd. sq. ft. 

9 24 yd. 32 yd. 2 ft. sq. yd. 
10. 122 yd. 60 ft. sq. ft. 
i, , Saad. aaa 42.5 acres 
fa, iird: 117 ft. sq. ft. 
13. 10 ft. 6in. © 6048 sq. in. 


14. Draw a square whose area is 1 sq. ft. Draw a rectangle 
16 in. long, having the same area as the square. 

15. A rectangular farm containing 80 acres was 160 rods 
long. How wide was the farm? 

16. A football field is 160 ft. wide, and its area is 52,800 
sq. ft. Find the length of such a field. 


17. An acre is equal to 43,560 sq. ft. and a mile is equal to 
5280 ft. If a gang plow throws 4 furrows, each 9 in. wide, 
how many miles must the plow travel to overturn an acre of 
land ? 


18. How many miles does a man walk in plowing 4 acres 


with a plow that throws a furrow 12 in. wide? 
19. A dealer bought 5000 sheets of Imperial wove bond 
paper, 10 in. by 16 in., and made them into commercial note 
ind 


tablets, each containing 100 sheets 5 in. by 8 in. Find the 
number of tablets that he made. 
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215. Parallelograms. 

1. If the shaded part of the paral- 
lelogram ABCD is cut off and placed 
in the position BCH, what kind of a 
figure will be obtained ? 


2. Compare the base of the paral- 
lelogram with the base of the rectangle. Compare the altitudes. 
Compare the areas. 

3. Draw any parallelogram. How does its area compare 
with that of a rectangle having the same base and altitude ? 

How, then, may the area of a parallelogram be found ? 

The area of a parallelogram is equal to the product of its base 
and altitude, expressed in like units. 


WRITTEN EXERCISES 


216. 1. Find the area of each of these parallelograms. 


2. If the altitude of a parallelogram is 14 in. and the area 
is 308 sq. in., what is the base? Draw such a parallelogram. 


Compute the missing areas and dimensions : 


BASE ALTITUDE AREA 
3. 22 it. 3 ft. 6 in. sq. ft. 
4. 42 in. 16 ft. sq. ft. 
Se Zola. 40 yd. sq. ft. 
6. 87 rd. 4263 sq. rd. 
7. 4rd. 88 ft. —— sq. ft. 
8. 160 rd. rd. 95 A. 
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217. Triangles. 


1. What part of each of these three parallelograms is the 
shaded triangle it contains ? 


Base 


2. How is the area of a parallelogram found? Then how 
is the area-of a triangle found ? 

The area of a triangle is equal to half the product of its base 
and altitude, expressed in like units. 


WRITTEN EXERCISES 
218. lind the areas of triangles having these dimensions : 
Base 25 in., altitude 18 in. 
Base 42 ft., altitude 16 ft. 
Base 33.4 ft., altitude 48 ft. 
Base 106 ft. 3 in., altitude 60 ft. 
Base 84 rd., altitude 80 rd. (Area in acres.) 
Base 120 rd., altitude 72 rd. 
Base 111.8 miles, altitude 96 miles. 


8. The roof of this tower is composed of five ! 
triangular parts, each having a base of 7 ft. and an f 
altitude of 9 ft. Find the area of the roof. 


1292 P oD 


9. A man wishes to make a tent like 
this one, 20 ft. long, 12 ft. wide, 8 ft. 
5 high, and 10 ft. along the slanting edge. 
4. How many square yards of canvas does 
he need for each end? for each side? 
for the whole tent ? 


10. Find the area of the floor of the tent in square feet. 
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Measurement of Rectangular Solids 


219. 1. If the part of the wall just begun is 12 ft. long, 
2 ft. wide, and 1 ft. high, 
how many cubic feet of 
stone masonry has the ma- 


son laid ? 
ae 
cubic feet found ? 
3. 
of masonry will the wall 
contain when it is 44 times 
as high as it is now? 
4. 


How is this number of 


How many cubic feet 


How is the volume of a 


rectangular solid 12 ft. long, 2 ft. wide, and 44 ft. high found ? 


The volume of a rectangular solid is equal to the product of its 
length, breadth, and thickness, all expressed in like units. 


WRITTEN EXERCISES 


220. Find the volume of rectangular solids having the fol- 
lowing dimensions : 


a 


SY enue 


Ve 
8 in. 


8. 


Length 194 ft., breadth 4 ft., thickness 2 ft. 
Length 28 in., breadth 16 in., thickness 74 in. 
Length 49 ft., breadth 14 ft., thickness 4 ft. 6 in. 
Length 36 ft., breadth 24 yd., thickness 5 yd. 
Length 22.75 ft., heeadih 6 ft., thickness 4 ft. 
Length 1122 ft., breadth 5 ft., thickness 3 ft. 


Find the volume of a stone sill 15 ft. long, 2 ft. wide, and 
thick. 
Find the volume of a cake of ice 3 ft. 2 in. long, 1 ft. 8 in. 


wide, and 14 in. thick. 
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PROBLEMS IN REVIEW 
221. 1. To measure distances on this map make a paper 
scale 4 in. long. Divide the first inch into 32 equal parts, as 
shown on the map. What distance does zl, in. represent? }in.? 


DOMINIO 7 
CANADA 


to-the Inch 
TOIT TY 


Find the approximate air-line distance between : 
2. Vancouver and Halifax. 5. Victoria and St. John. 
3. Edmonton and Quebec. 6. Calgary and Montreal. 
4. Winnipeg and Toronto. 7. Regina and Hamilton. 
8. London and Charlottetown; Brandon and Ottawa; 
New Westminster and Edmonton; Kingston and Fredericton. 
9. Find the approximate area of Manitoba; of British 
Columbia. 
10. How much wider is Alberta than Manitoba ? 
11. The distance by rail from Toronto to Montreal is 334 
miles. How much less than this is the air-line distance ? 
12. The distance from Montreal to Halifax is 758 miles by the 
Intercolonial Railway and 632 miles by the Canadian Pacific. 
Compare each of these distances with the air-line distance. 


SECOND BOOK 129 


13. Ralph was examining the fire engine Steamer 16 one 
day, when the fire alarm sounded. In 25 seconds the 
steamer and chemical 
wagon were out on the 
street; in 54 seconds 
more they had reached 
the scene of the fire. 
It took 28 seconds to 
connect with the hy- 
drant; and 17 seconds 
later the steamer was 
throwing water upon 
the fire. How many 
minutes and seconds 
was it from the sounding a the alarm to the time when the 
water reached the fire ? 


14. The chemical wagon unreeled a 250-foot length of chemi- 
cal hose and five 150-foot lengths of steamer hose. Steamer 11 and 
Chemical then arrived with 500 feet of steamer hose and 250 
feet of chemical hose. How much hose of each kind was used ? 


15. The first steamer pumped 900 gallons of water per 
minute for 1 hr. 40 min.; the second 500 gallons per minute 
for 1 hr. 19 min.; and a third steamer 750 gallons per minute 
for 14 hr. How much water was used to put out the fire? 


16. Find the value of this water at $.10 per 1000 gallons. 


17. During the fire the three steamers used 1200 pounds of 
cannel coal costing $18 per ton. Jind the expense for fuel. 


18. Between fires the water in the boiler of a fire engine is 
kept hot continually at an average cost of about 8¢ per day for 
fuel. Find the cost per year (865 days). 


19. A hook-and-ladder truck weighs about 9600 pounds. 
Express the weight in tons. 
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FRACTIONS 


Review 


222. 1. Write a fraction with figures. 
Define a fraction; the terms of a fraction. What does the 
,denominator show? the numerator? 


2. Write seventeen eighteenths; twenty-five fortieths; 
sixty-five seventy-fifths ; eleven one-hundred-twentieths. 


3. Reduce ;§ to its lowest terms; to twenty-fourths. 

When is a fraction expressed in its lowest terms? How 
may a fraction be reduced to higher terms? 

4. Reduce 4 to eighths; 7} to fourths. 

What is an integer? a mixed number? How may integers 
and mixed numbers be reduced to fractions? 

5. Reduce 24 to an integer; 48 to a mixed number. 

What is an improper fraction? a proper fraction ? 

How may an improper fraction be reduced to an integer or a 
mixed number? What is the value of a fraction ? 

6. Add Zand % Subtract 2 from 3. 

What are similar fractions? What must be done to fractions 
that are not similar before they can be added or subtracted ? 


7. Define reduction. 

8. Multiply 2 by 4; 2 by 4. 

How do you multiply a fraction by an integer? 

9. Divide 4 by 2; 2 by 2. 

Tell how to divide a fraction by an integer. 

10. Multiply 6 by 3. Divide 6 by %. 

How do you multiply an integer by a fraction ? 

Tell how to divide an integer by a fraction. What is the 
reciprocal of a fraction ? 
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EXERCISES 


Rit MIG AOe ec TOs y OES. do 
223. 1. Reduce to lowest terms: ms +83 8 44; 


2. Reduce to an improper fraction: 44; 62; 94; 78; 84. 
ne 3) 


3. Reduce to an integer or a mixed number: 42; 12; 14; 


JUGK Se UN oo Ae TE 
CMa enomee Mom. Gees eh" 


4. Reduce to fractions one the least common denomi- 


nator: and}; #and 3; $and 3; 43 and f 

Give answers promptly : 

5. $+2 13. 3+4 a1. +3 29. 3 x 25 
6. 8-4 14. 8+4 22. §—3 30. 63 x4 
7. 20f 9 15. +4 23. | x6 31. 3h-+% 

8. 2 of 7 16. 4+ 2 24, 8-4 32. 6+14 
9. 5x3 17. 3-4 25. 8x3 33. 3}—1% 
10. #x6 18. 8 x # 26. 9x $ 34. 14+ 63 
11. $+2 19. 6x4 27. 12+4 35. Of + 28 
12. 4+8 20. 3-2 as, 11-3 36. 42— 31 


37. There are 30 days in April stl we received the daily 
paper on ? of them. How many papers did we receive ? 

38. If a newsboy made $=}, profit by selling some papers for 
$2, how much did he pay on chem 

39. Jane has gone to school ¢ as many years as Roy. She 
has attended for 4 years. How long has Roy attended ? 

40. When you study 4% hours a day in school and 22 hours 
at home, how long do you study each day ? 

41. How wide must I cut a strip of silk to make a ruffle 54 
in. wide with a hem of 12 in. on one side and @ in. on the other? 

42. How many yards of silk, 21 in. wide, will be needed to 
make this ruffle 5{ yards long, allowing 4 yd. for the seams? 
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43. When a steamship had slowed down to } speed, it was 
going at the rate of 5 miles an hour. What was its rate at full 
speed ? 

44. When my pencil was new, it was 74 inches long. After 
I had used it a week, it was only 53 inches long. How much 
of it did I use in a week ? 

45. A certain locality had 44 inches of rainfall in one month 
and 22 inches the next. How much was the rainfall for both 
months ? 

46. A door is 8 feet high and its height is 2? times its width. 
How wide is it? 

47. What is the area of the top of a table that is 10 feet long 
and 3} feet wide? 

48. If a town has 94 miles of asphalt pavement and 5} miles 
of macadam, how much more asphalt than macadam has it? 


WRITTEN EXERCISES 
224. Reduce to lowest terms: 
- $f 3. f5y 5. 378 7. $46 9. 353 

2. $6 4. lo 6. ie 8. 318 10. 00 

11. Reduce to an improper fraction : Thy 8.8; 143; 192; 
274; 32; 408; 513. 

12. Reduce to a whole or a mixed number: 4%; 54; 96; 
Myks Us AA Es As St 

Do as the signs indicate : 


13. 4+%+% 15. {-—#+} 17. 14+ 34-4 
1. f+ 5431 16. e+ §—-$ 18 BE-19 +H 


First add and then subtract: 


19. 433 20. T54 21. 94} 22. 126%, 23, 29155 
273 424 384 463 1458 
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Add: 

24. 214 25. 454 26. 888 27. 1953 28. 7604 
463 175 453 3464 2915 
164 912 241 5624 45213 

Find in the shortest way: 

a9. 96 x2 34. 35 x 76 39. 6723 + 36 

30. 84x a5. 17> 10 40. 048 x 422 

31. #+ 24 36. 4191 +5 41. 860 + 638+ 

32. 36+3 37. 2653+7 42. 5, of 4298 

33. # of 62 38. 24 x 5634 43. 3917 x 124 


Find the cost of: 

44, 25 plows at $62 each. 

45. 18 horse rakes at $14,% each. 

46. 52 wagons at $4642 each. 

47. 163 tons of hay at $13 per ton. 

48. 612 bushels of corn at $3 per bushel. 

49. 1276 barrels of potatoes at $1{ per barrel. 

50. Find the annual cost of fuel to a manufacturer who uses 
1800 tons of coal per year at $2? per ton. 

51. A farmer put 1225 ane of apples into barrels holding 
24 bushels each. How many barrels were there? 

52. Ifa Fraser River steamboat goes 144 miles. in 93 hours, 
what is its average rate per hour ? 

53. A farmer in Manitoba in one year raised 948 bushels of 
grain on 164 acres of ground. What was the average yield 
per acre ? 

54. An automobile went 128 miles one day, gas far the next, 
and 14 times as far the third day as the second. How far did 
it run in the three days? 
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Multiplication of Fractions 


225. Multiplication of fractions by fractions. 


1. What part of a circle is 4 of 4 of oun 

George had 4 of a dollar, ad is gave 4 of his 
money to his aoe What part of a olan did 
he give her? ° 


cm 2. What part of a circle is 4 of 4 of it? 
a Emma nae } of sedi Gas and gave 4 of 


Ae) 4 to James. What part of the pie did she give 
him ? 


3. What part of a rectangle is }$ of } of it? mies 
} of of it? 2 of f of it? 4 of f of it? _ ERE 


4. What part of a rectangle is 4 of 4 of it? 2 of dof it? 2 of 
2 of it? 2 of 4 of it? 


5. How does 4 of 4 compare in value with 


sXe? fo of dw with 2? of 3 with 2% 2p Z 
Y 
4 2x4, SEER 
Por; with se 


6. Find the value of 4 of 4; 4 of 2; 4 of 3; tof t; 
of 4; gof4; Zofs; f4offZ; fof4; Zof f; fof 2 

226. Finding a fractional part of a fraction is called multi- 
plying a fraction by a fraction. 

The word “of” between two fractions is equivalent to the sign x, and 


when the sign x is used between two fractions, it may be read “ of.” 
Such expressions are sometimes called compound fractions. 


227. To multiply a fraction by a fraction, multiply the 
numerators together for the numerator of the product and the 
denominators for the denominator of the product. 
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EXERCISES 

228. Find quickly: 
1. dof 6. ¢x4 11. 3 of 3 16. # x3 
2. dof 7, x? 12. 2 of 3 17. 3x2 
3. dof 4 8. +x 13. 4 of $ 1s. 3x 4 
4. dof $ ox 14. 3 of 2 19. 2x # 
5. 4 of 3 10. 2x4 15. #01 £ 20. }x# 
21. What is the area of the cover of a book, if it is + of a 


foot long and 4 of a foot wide? 

22. The teacher lives 4 of a mile from school and Bessie, 2 as 
far. How far does Bessie have to walk to school? 

23. The champion runner of our school circled a }-mile track 
ina minute. What distance did he run in 2 of a minute? 


24. It takes a single horse $ of a day to plow a field that a 
two-horse team can plow in 2 of the time. In what part of a 
day can the team plow it? 


25. If your father’s garden plot contains 3 of an acre and he 
gives you + of it for your garden, what part of an acre does 
your garden contain? 


WRITTEN EXERCISES 


229. 1. Find 4 of 34, or multiply 35 by #. 


Ae a ee Y/ To find + of 7% we divide 74 by 5. You have 
5 x 19 058 12 ~ 15 learned that this may be done by multiplying 
‘ 7 
5) the denominator by 5; then, } of 7 = oe 
Or . x i = a and ¢ of ; = 4 times 1 of 74, or oo s 
| 5 Canceling and multiplying, the result is 


found to be ;%. 


It is not necessary to rewrite the fractions, 
We may simply cancel as in the second process. 
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Find: .. ee 


4 5 14 27 5 1 

5 4 1 15 4 15 £ 
3. 7 of § 6. § of 36 MD Bec 3 12. 1¢ X 35 

9 5 5 of 24 21 8 2:0 bit, 


14. Find the value of 2 of 33. 


SueGerstion. — Reduce the mixed number to an improper fraction. 
4 


Find the value of : 


15. 8 of 104 17. 153 x 2 19. 52 x 74 
16. # of 133 18. 20} x 2 20. 6f x 43, 
21. Find the value of 35 X qi x 38-x 13. 
2 2 
a ee eee 
34 X ay x8x1i= 3 ea ey tnt aie: 
8 


Reducing the mixed numbers to improper fractions, regarding the inte- 
ger 3 as 3, and canceling, the product is 4, or 11. 


Find the value of : 
a2. 1¢ xx 14 25. x 4x12 x 33 
23. 64 x 8x 44 26. 114 x 
24.14 x zy x 9 x 54 a7. 28x 8x 93x x 1} 
28. How many feet are there in % of a rod? in 2} rods? 
29. John bought a book for $1} and afterward sold it for 4 of 
the cost. How much did he receive for it? 
30. At $6} per ton, find the cost of 5} tons of coal; of 113 
tons. 
31. Roscoe could dig potatoes 2 as fast as John. How many 
bushels could he dig while John was digging 42} bushels? 
32. Find the area of a board walk that is 242 feet long and 
34 feet wide. 


\ 
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noes During a ioe test a lamb gained 404 pounds, at an 
average cost of 2 * cents per pound. Find the fetal cost. 

34. How many me feet of coal will a bin hold, if it is 122 
feet long, 84 feet wide, and 632 feet deep? 

35, hii 5 fat will make 1} times its weight of butter and 


milk is 54; butter fat, how many pounds of butter can be made 
> from 720 pounds of milk? 


a Division of Fractions 
\ “7, 


230. Division of fractions by fractions. 

1. How many toys can be bought for $4 at $4 each? at $2: 2 

2. How many cups can be filled out of § gal., if each holds 
4 gal.? 2 gal.? 3 gal.? As the divisor grows larger what hap- 
pens to the quotient? | 


3. $+}5=? 442=1 ~§+2=? §+3—? 
How may we divide one fraction by another when the frac- 
tions are similar? 
4. How many times is ¢ contained in 1? in 3? 
What part of the first result is the second? 
5. How a times is 4 contained in 1? in 3? 
in 1? in 2 
What er of the first result is the second? the 
third? the fourth? 
6. Divide 1 by % and from the result find }+8; 
tr can ec 
7. Compare 4+@ with}; x; $+@ with 3x§; 4+ 2 with 


4 multiplied by aie reciprocal of 2. 


231. To divide a fraction by a fraction, change to similar 
fractions and divide the numerator of the dividend by the numera- 
tor of the divisor. Or, 

Multiply the dividend by the reciprocal of the divisor. 


~Q 
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EXERCISES 


232. Give quotients quickly : 


1. J+4 6. +2 11. 4+4 16. 35 +4 
2. ¢2-4 lee ae ioc 2 17, 29 
8 9+$ 8 ff gee we +k 
4, $+} 9. +2 14, 3+ 19. J,+4 
5. $+4 10. 3+ 7 15. $+ 38 20.- +4 + 3 


21. Mary’s mother gave her $3 with which to buy ribbon at 
$4 a yard. How many yards could she buy ? 


22. At $ per pound, how many pounds of copper can be 
bought for $3? 


23. How long will 2 of a barrel of flour last a family that 
uses 2 of a barrel a week? 


24. A man took a bicycle trip, covering } of the distance 
each hour. How long had he been riding when he had covered 
2 of the distance ? 


25. A coal dealer wishes to put 4 of a ton of coal into bags 
that hold 5!5 of a ton each. How many bags does he need ? 


WRITTEN EXERCISES 
233. 1. Divide 1) by &. 


8 8 Since 1+ § is $, 48+ §& is 48 of $, or 


15... 6. ot 8 iF 48x $. Canceling and multiplying, the 
i166 16 ae 8 result is found to be , or 1}. 
8 
Divide 
2. fo bys 5 ahby§ 8. gby vr 1. HH by 


3. 5 by 4 6. 14 by 9. £by oy 12. 23 by 4 
4 tg byf 7 gfby$ 10 Gby ys 18. Hf by o& 
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14. Divide 43 by 8 
SuGGESTION. — Reduce the mixed number to an improper fraction. 


Divide: 


15. 54 by 19. 12} by 12 23. 283 by 124 
16. 72 by & 20. 16Lby 62 24. 442 by 13% 
17. 94 by £ 21. 208 by 93 25. File by 314 
18. 63 by2 «22. 22by 48 —-a6. 4628 by 644 

27. Find the value of 13 x 3x 4+2+3+}4 

io 

Fe CO ea lhc ee Ae Bagel x 8x 
ee es ee re ee Be 
oes 6A en ee a i Be 


After reducing all integers and mixed numbers to improper fractions, we 
take the reciprocals of the fractions that are divisors and write them as 
multipliers. Canceling and reducing, the result is 54. 


Find the value of : 


PE) pe GE 31. 55x $+24+4+} 
RRC a GR are bee [ile ne aaa 
mie TST ae ae 32. §+1li+ 8xtx 
Va ee - 14 Bee 3 Bo 83 
30. 12+2x4+8 83. 5X £+ 4x33 
‘vide 1 of 3 5 
34. Divide 4 of 3 of 3 by 4 of 5%. 
SuacesTion. 3} of $ of 3 divided byi of B=4xix3x¢x PB 
Divide: 
35. Oa by 2 of 3 of 4 
2 
36. 2 of + of J by 4 of 2 of 3 of 26 


6 
37. 1° of 24 by 4 of 3% of 4 of 32 
38. 2 of 18 of 44 by 2 of 8 of 59 of 64 
39. tof 4 ul of 4 of 75 ia a of & of 44 of 82 
40. How ae candy can you buy for $14 at $2 per pound? 


41. A street vendor has 2? pecks of chestnuts. How many 
times will they fill a measure that holds 3 of a peck? 


Pf 
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42. How many times can 5} gallons of vinegar be drawn 
from a barrel that contains 313 gallons? } 

43. A farmer received $238? for some corn at $8 per bushel. 
How many bushels did he sell? 

44. A certain kind of barbed wire weighs 13 lb. per rod. 
How much does it weigh per foot? 

45. If it takes 183 yards of canvas to make a tent, how many 
tents can be made out of 1502 yards? 

46. If it requires 444 cubic yards of earth to level the lawn 
in front of Dr. Robinson’s house, how many loads of 1,4, cubic 
yards will be needed ? 

47. If a corn-fed hog gains 11? pounds for each bushel of 
corn that he eats, how many bushels will increase his weight 
703 pounds? 

4s. An experiment in feeding wheat showed that a hog 
gained 134 pounds for each bushel of wheat fed. How many 
bushels of wheat were required to increase his weight from 
225% pounds to 8974 pounds? 


234. Simplifying complex fractions. 

You have learned that fractions indicate division, the numer- 
ator being the dividend and the denominator the divisor. 

We may indicate the division of a fraction by an integer, of 
an integer by a fraction, or of a fraction by a fraction, in frac- 
tional form, by writing the dividend above a line and the divisor 
below. 


We may write, } ~ 6 like this, 8 + like this, and } + § like this, 4 
4 


Such indicated expressions of division are sometimes called 
complex fractions. . 

When the indicated division is performed, the complex frac- 
tion is said to be simplified. 
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WRITTEN EXERCISES 


: 3 
235. 1. Simplify 4. 
6 
3 
SOLUTION. 2 Sees Me OD) 
2 4 6 £4 5 10 
2 
Simplify : 
5 3 7 1 Sey 
oy © 6. 10. Vy 14 a5 18. 8a +3 
i i 1} 193 b6¢—4 
6 3 21 vt 2 
Sa 7. 8 eae 15. oe 19. 3 weal 
5 6 33 833 63 
3 1 29 
4 + 8. = ae 3 16. hs 20. ie 
12 33 63 did dof 4 
5 51 t BOL 
5. Te 9. ae 13. 25 aye ee Bik Zot 2 
16 2 OF 662 43 


236. Finding what part one number is of another. 
1. What part of 4is 3? of 6 is 2? of 12 is 8? 


2. What part of 38 is $4? of 8 pints is 2 pints? of 4 fifths 
is 2 fifths? of 4 is at of Bis 4? of $ is #? 

3. What part of 1 pound is 8 ounces? of 4 yards, or 12 feet, 
is 6 feet? of 4, or 2, is 4? of 8 is 4, or 2? 


4. Tell how to find what part one number is of another. 


WRITTEN EXERCISES 


237. 1. What part of 96 is 64? of 34 is 4? 


eae Miia 2 oy ceglie ace y Ag 
96 3 oe Feo ge 
4 


2. What part of 144 is 80? of $ is 3? of 12 is 3? 


142 PROGRESSIVE ARITHMETIC 


What part of 


3. 225 is 75? 8. is 3? 13. 8h is 62? 
4. 896 is 280? 9. is $? 14. 53 is 33? 
5. 1000 is 875? 10. 45 is $? 15. 123 is 64? 
6. 1728 is 576? 11. 25 is 21? 16. 31} is 93? 
7. 2240 is 1844? 12. 75 is 6}? 17. 662 is 374? 


as. When an acre of land yields 183 bushels of grain, what © 
part of an acre will yield 123 bushels? 

19. If 262 pounds of cream produced 62 pounds of butter fat, 
what part of the cream was butter fat ? 

20. The celery from an acre of land sold for $218% and the 
cost of raising it was $874. What part of the selling price was 
the cost ? 

21. The height of a church spire is 150 feet, and the height 
of a cross on its top is 84 feet. What part of the height of the 
spire is the height of the cross ? 

22. A public park has an area of 325? acres, of which 10855 
acres are occupied by a lake. What fractional part of the park 
does the lake occupy ? 


238. Comparison of fractions. 
1. Compare % with 4 in this way,: 2+4= 2; that is, #is 2 
times 4. 
In the same way compare 4 with 2; 4 with}; 4 with 4; 4 
with 4; # with 4; 2 with 4. 
2. Compare 4 with 2 in this way: 4+2%=4; that is, dis } 
of 2. 
In the same way compare ? with 4; } with 4; 4 with4; 3 
with 4; 4 with 2; 4 with @. 
3. Compare 4 with 4; 4 with 4; 8 with 2; @with 8; 4 with 4; 
4 with 4; 1} with $5 } ih 1}. 
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EXERCISES 
239. Compare: 


1. $ with 3 5. 4 with 2 9. li with 13. 2 with 12 
2. 3 with 3 6. 4 with 4 10. 23 with tf 14. 3 with 1} 
3. 4 with 4 7. 3 with 3 ala ly 14 with 2 15. 3 with 24 

ae ae Bie eet i Die emcre De ee tl 
4. iw ith 2 8. 3 with % «12. 22 with 5 16. 3 with 34 


17. Compare 1$ with 4. When 4 of a dozen bananas costs 
5 cents, find the cost of 14 dozen. 

1s. Compare + with 14. When 16 quarts of strawberries 
cost $14, how many quarts can be bought for $4? 

19. If my watch gains 4 of a minute in 8 days, in how many 
days will it gain 1} minutes? 

20. If 24 bunches of celery cost $22, how many bunches can 
be bought for $2? 

21. If 3 pounds of live cocoons yield } of a pound of silk, 
how many pounds of cocoons are required for { of a pound of 
silk ? 

22. John walked 24+ miles in 3? of an hour. At that rate, 
how long would it take him to walk 14 miles? 


WRITTEN EXERCISES 
240. Compare: 


1. 3% with ? 5. 24 with 62 9. 874 with 84 
2. -. with 2 6. 88 with 53 10. 153 with 942 
12 3 5 4 2 
3. 13 with 3 7. 84 with 66 11. 462 with 635, 
4, 11 with 2 s. 64 with 74 12. 914 with 228 


13. Compare 2 with 14. If 4) of a barrel of flour makes 
931 loaves of bread, how many loaves will 2 of a barrel make ? 

14. When 18 barrels of cabbages can be bought for $223, 
how many barrels can be bought for $7}? 
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15. Compare 33 with 3. Ifa woman receives $2 for picking 
40 quarts of strawberries, how many quarts must she pick to 
earn $34 ? . 

16. A farmer raised 62 tons of hay on 4 acres. If his whole 
crop was 86} tons, how many acres of hay had he ? 

17. If an automobile runs 8 miles while a train runs 26} 
miles, how far does it go while the train runs 7{ miles ? 

1s. When the cost of transporting 90 cans of milk from 
Orangeville to Toronto is $184, how many can be transported 
for $14? 

19. If it takes 33 bushels of seed to sow 4} acres of land, 
how many bushels are needed to sow 284 acres? 

20. An orchard yielded 427} barrels of apples, averaging 312 
barrels to 10 trees. Find the number of trees in the orchard. 


MISCELLANEOUS EXERCISES 


241. 1. Find the cost of 43 yards of linen at $2 per yard. 

2. Ata certain gold mine it costs $2 a ton to mine the ore. 
How many tons of gold ore can be mined for $614? Find the 
cost of crushing this quantity of ore at #;% per ton. 

3. A train running from Laggan to Revelstoke averages 12 
miles every 4 minutes. What is its rate per hour? How long 
does it take the train to go from one city to the other, the 
distance being 147 miles ? 

4. The coal used one year to run trains of a certain railroad 
was estimated to be equivalent to 910,938 barrels of oil, reckon- 
ing 1 ton of coal to 34 barrels of oil. How much coal was used? 

5. A woman in Ceylon picks 16 pounds of tea leaves in one 
day from full-grown plants, but only 74 pounds from young 
plants. At 3¢ per pound, how much more does she earn per 
day by picking from old plants ? 
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6. It took 64 yards of cloth at #4 per yard for Elsie’s dress, 
and 114 yards at $3 per yard for her mother’s. How much 
less did the cloth for Elsie’s dress cost than for her mother’s ? 

7. A boy bought 90 cocoanuts at $4 per dozen, and sold 
them at $54, apiece. How much money did he gain? 

8. A grocer bought a bunch of bananas for $1}. He sold 
34 dozen from the top at $58 per dozen, and the rest, 6} dozen, 
at $4 per dozen. How much did he gain? 

9. If a 224-pound bag of salt costs $13, how much will a 
56-pound bag cost at the same rate ? 

10. When 16 pounds of salt cost $345, how many pounds are 
there in a bag that costs $12? 

11. The cost of paving a stretch of highway in Nova Scotia 
* was $66,000, of which $48,3331 was paid for labor. What 
part of the cost was paid for labor ? 

12. Mr. Thayer owned 4 of a section of land. He sold 3 of his 
land to Mr. Hall, who gave ? of his part toason. What part of 
the whole section did Mr. Hall’s son receive? How many acres? 

13. In constructing 9,3, miles of railroad track 2640 ties 
were used per mile. Find the whole number of ties used and 
their cost at $4 each. 

14. If the average yield of wheat in Saskatchewan, in 1905, 
was 42 bu. for every 1,% acres, and in New Brunswick 94 bu. 
for every 2 of 2 of an acre, what was the average yield per acre 
in each place? how much more pér acre in Saskatchewan than 
in New Brunswick ? 

15. A grain elevator had a bin 74 ft. square and 80 ft. deep. 
How many bushels did it hold, allowing 1,5 cu. ft. to the bu.? 

16. A tight board fence 45 yd. long and 1% yd. high was 
painted two coats. It required 18} lb. of paint for the first 
coat and 134 lb. for the second. How many square yards did 
a pound of paint cover for the first coat? for the second ? 
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DECIMAL FRACTIONS 
Notation and Numeration of Decimals 


242. The orders of decimals below thousandths are ten- 
thousandths, hundred-thousandths, millionths, etc., as shown in 
the following table. 


The orders below millionths are ten-millionths, hundred-millionths, bil- 
lionths, ten-billionths, etc. They are seldom used. 


Decimal Point 
© Hundred-thousanaths | 


© Millionths 


2) 
Go 
o 
I 
xe) 
= 
S 
<= 
3 


© O OF Units 

GW O “I Tenths 

© © # Hundredths 

© W W Thousandths 

© #? DW Ten-thousandths 


Oo) 


1. 365.743298 is read “365 and 748,298 millionths.” 
40.0024 is read “40 and 24 ten-thousandths.” 
88.30696 is read “88 and 30,696 hundred-thousandths.” 


2. What decimal place is occupied by 
Thousandths ? Ten-thousandths ? Hundred-thousandths? 
Millionths? Ten-millionths? Hundred-millionths? 

3. How many decimal figures are required to express thou- 
sandths? ten-thousandths? hundred-thousandths? millionths? 
ten-millionths? hundred-millionths ? 

a 1,.1, .01, .001, ..0001, 00001, .00G0001. 

What part is each decimal of the number on its left? 

How many tenths are there in 1? hundredths in .1? ete, 
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In the Arabie or decimal system of notation, a unit of any 
order is =', of the next higher or left-hand unit, and 10 times the 
next lower or right-hand wnit. 

In reading a decimal, it should be read as an integer, and the 
denomination of the right-hand figure should be added. 


In reading a mixed decimal, in this book the word “and” is used 
between the integral and decimal parts, and not elsewhere. 


EXERCISES 
243. Read: 
1. .44 8. .2563 15. 6.7561 
2. .044 9. .02563 16. 4.28387 
3. .144 10. .00492 17. 10.0361 
4. .0144 11. .06007 18. 78.260005 
5. .0072 128 soo0ok 19. 34.035462 
6. .4503 13. .548273 | 20. 217.38527 
Fie ea 14. .048273 21. 3604.0728 


WRITTEN EXERCISES 
244. Express in figures: 
2 hundreds and 25 thousandths. 
20 units and 733 thousandths. 
625 units and 85 ten-thousandths. 
16 thousands, 382 units, and 95 millionths. 
485 millions, 7 thousands, and 17 thousandths. 
1 million, 1 thousand, 1 unit, and 1 handed: ousunden. 
Seventy-five and twenty-one thousandths. 


Ten and three thousand one hundred six millionths. 


© 9 YHA PWD BE 


Ninety-six and four hundred ninety ten-thousandths. 
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10. Six hundred sixty-six thousand six hundred sixty-six 
millionths. 


11. Six hundred sixty-six thousand and six hundred sixty- 
six millionths. ; 


12. Four hundred seventeen thousand two hundred six 
millionths. 

13. Four hundred seventy-seven thousand and two hundred 
sixty-nine millionths. 

14. Ninety-six and thirty-two ten-thousandths. 


15. Two hundred sixty and three hundred fifteen hundred- 
thousandths. 


Write in words: 
16. 401 1s. .401 20. .0366 22. 2000.002 
17. 400.001 19. 401,000 21. 300.0066 23. 2002.002 


Reduction of Decimals 


245. Reduction of decimals to common fractions. 


WRITTEN EXERCISES 
1. Reduce .0625 to a common fraction. 
SOLUTION. 0625 = , 825, = qk. 


Reduce to common fractions in their lowest terms: 


2. .625 9. .03125 16. .58125 
3. .1875 10. .09875 17. .65625 
4.'..8120... 11. .15625 1s. .78125 
5. .4375 12. .21875 19. .96875 
6. .5625 13. .28125 20. .890625 
7. .6875 14. .384875 21. .6093875 
8. .8125 15. .40625 22. .484875 
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246. Reduction of common fractions to decimals. 


WRITTEN EXERCISES 


1. Reduce # to a six-place decimal. 


7)4.000000 + of 40 tenths = 5 tenths and 5 tenths remaining ; 

~ 571429- 2 of 5 tenths or of 50 hundredths = 7 hundredths 

and 1 hundredth remaining; and so on. ‘The last 

division gives + of 60 millionths = 8¢ millionths. Since 84¢ millionths is 

nearer 9 millionths than 8 millionths, 9 is written in the quotient rather 

than 8; but a small minus sign is written after the 9 to show that the true 
quotient is a little less than .571429. 


In the following, no results need be carried beyond six 
decimal places. | 


2. Reduce 54 to a six-place decimal. 


By Long Division By Short Division 
.148148+ 3|4.000000 
27)4.0000 3/1.333333+ 

27 3} .444444+ 

1 30 .148148* 

1 08 

~ 220 
216 


40, etc., as from the beginning. 


The small plus signs show that the true quotients are a little larger than 
those set down, but less than 4 millionth larger. 

After finding the first three figures of the quotient by long division, it is 
found that the new dividend is like the original dividend. Hence, the next 
three figures of the quotient will be like the first three; and in fact the 
game set of figures will recur, however far the division is carried. 

The short division process is advised when the divisor can be separated 
readily into factors. 
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Reduce to decimals, not beyond six places: 


3. 4 10. 2 17. 3 24. =% 
4. 4 ll. 3 18. 3°; 25. 12 
5. % 12. 2 19. i 26. 23 
6. 4 13. 4 20. =% 27. 1} 
7, 4 14. 3 a1. it 28. =+ 
8. 15. 3 22. 13 29. 
9. is 16. 4 23. 3 30. 2} 


Addition and Subtraction of Decimals 


WRITTEN EXERCISES 


247. The following have been added and tested in 7 minutes. 
Practice until you can do as well. 


1. 2. 3. 4. 
98.046 3.8649 3.1416 5.2064 
48.792 8.0095 4.8 6.7187 
25.4 .8008 2.19 4.6562 

3.96 32.84 4.853 3.4687 
85.244 1.7854. 9244 9.28125 
38.008 86.4139 1.3065 45.05625 

5. 6. 7. 8. 
11.60625 03794 222462 45.6425 

5.21875 .03826 225729 38.8448 

04375 .05023 227726 40.0505 

2.53125 .06199 248495 68.2734 

4.59375 .07368 .270805 9.9999 


16.00625 09644 299573 18.2184 
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Subtract : 
9. 4.9502 10. 8.4605 we (o225 
a o2l6 4.2841 3.1895 
12, 35.6250 13. 88.3300 14 BAZ 
7.1849 64120 0.8625 
ise. 5 16. 10 17. 5 
6.48156 3.141598 0.006995 


Subtract from 1: 

Te. 062m 20) 243700 leas, 40625 Yaa: ROTESTS 
19. .3099 21. .1827 23. .03667 25. .222414 

26. Bathurst is situated on a railroad 337.92 miles long be- 
tween Montreal and Toronto, and is 189.95 miles from Toronto. 
How far is Bathurst from Montreal ? 

27. The German mark is worth $#.2385, the French france 
$.193, and the English shilling $.2434. How much more is 
the shilling worth than the franc? than the mark? 

How much less than a quarter of a dollar is each of these 
foreign coins worth ? 

28. A nail 5 inches long is driven through a board so that it 
projects 2.419 inches on one side and 1.706 inches on the other. 
How thick is the board? 

29. If a cubic foot of coal weighs 82.9628 lb. and of pine 
41.0132 lb., how much more does 1 cu. ft. of coal weigh than 
2 cu. ft. of pine? 

30. Recently the total mileage of the Canadian Pacific Rail- 
way in Canada was 8298 miles. This was 8726.47 miles longer 
than that of the Grand Trunk and Intercolonial combined, and 
5171.87 miles longer than the Grand Trunk alone. How long 
was each road? 
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31. The fastest time made by ships in crossing the Atlantic 
Ocean for each decade since 1850 has been: 217.75 hr., 190.05 
hr., 178.883 hr., 139.3 hr.,and 127.383 hr. Find the time gained 
each decade. 

32. If the average weight of a boy is 61.28 lb. at 10 years of 
age, 64.89 lb. at 11 years, 72.55 lb. at 12 years, 78.32 lb. at 13 
years, 87.41 lb. at 14 years, and 103.29 lb. at 15 years, find the 
average gain in weight for each year. 

33. Some onions were raised on a plot of ground at a cost of 
$17.44 for growing them, $1.13 for gathering, and $10.95 for 
trimming and bunching. If they were sold for $131.51, how 
much profit was made? 


Multiplication of Decimals 


248. 1. Find the product of : 
.2and 3;:.02 and 8; .002 and 3. 


What is the product of tenths and units ? of hundredths and 
units? of thousandths and units? 

2. Since .2= 7, and .8= 54,, what is the product of .2 and 
.8? of .02 and .3? of .002 and .8? 

What is the product of tenths and tenths? of hundredths 
and tenths? of thousandths and tenths? 

3. What is the product of hundredths and hundredths? of 
hundredths and thousandths? 

4. Multiply: 
2 2 .02 .002 002 .02 .002 
3 3 3 3 3 .03 08 


5. How may the number of decimal places in the product be 
obtained from the number of decimal places in the multiplicand 
and multiplier ? 
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249. The number of decimal places in the product is equal to 
the number of decimal places in both multiplicand and multiplier. 


EXERCISES 
250. Answer quickly : 
i. .20f 3 Be AX 9.05. se. 1et 
AO) (me ae 10, .0°%,. 020 
35. .2of .03 Tae 4d 40) Te Ol S203 
4. .2 of .008 8. .004 x .3 12. .13 x .0002 


13. What part of a square inch is .l of .lofit? .4 of .1 of 
te? Got wl obit? 29) ok roby 

14. How many hundredths of a square 
inch are there in a square, each side of 
which is .4 in. long? in a rectangle .4 in. 
by .6 in. ? 

15. Find the area of a rectangle .6 in. 
by .4in.; .6 in. by .6 in. 


16. Find the area of a rectangle 1.2 in. 
by cduilin, (te Dy co lites Ino Mi yeastt. lad cal, by Oude 


WRITTEN EXERCISES 


251. 1. Multiply .63 by .48. 


.63 The product of 63 and 48 is 3024. 

48 Since the multiplicand .63 has two decimal 
504 places and the multiplier .48 two decimal places, 
959, the product must contain 2 + 2, or four, decimal 

- places. 
8024 Therefore, the product is .3024. 
Multiply: 
Be AD K.96 6. .923 x 845 
3. .84 x .36 7. .8T1 x 413 
AP Ke (Ke TS 8. .649 x .507 
5. .842 x .36 9. .987 x .403 
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10. .o2 11, 04 12. 60.29 

-26 45 .095 

192 170 30145 
PrOan 136_ 54261 

.0832 1539 5.72755 


Decimal ciphers are prefixed, when necessary, to give the 
product the proper number of decimal places. 
Decimal ciphers on the right of the product are omitted. 


Multiply : 

13,41 <4 21. 2.165 x 4.306 
14. «29 x.28 22. 5.008 x 7.24 
15. .46 x 3.54 23. 9.243 x 10.07 
16. .67 x 10.22 24. 1.008 x .375 

17. .421 x 8.45 25. 2.041 x .046 
1s. .545 x 3.05 26. 1.001 x .008 

19. .625 x 2.64 27. 3.564 x 18.245 
20. .875 x 8.56 28. 8.069 x 100.004 


29. If the railroad fare between Toronto and Medicine Hat 
is $49.20, and the fare in 1880 was 1.375 times as much, what 
was the fare then? 

30. There are 30.8952 miles of asphalt pavement in a certain 
city. If the total length of paved streets is 2.75 times as much, 
how many miles of paved streets are there? 

31. If it costs $5.94 to irrigate one acre of ground in Alberta, 
how much does it cost to irrigate 87.5 acres? 

32. A farmer in Ontario raises 27.5 acres of sugar beets that 
average 9.81 tons to the acre. If he sells his beets for $4.40 a 
ton, how much money does he receive ? 

33. Kind the cost at $.12 per bushel of enough cotton seed 
to plant 245 acres of land, if each acre requires 1.75 bushels. 
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Division of Decimals 
252. Divide: 
z. 2)8 2 tenths )8 tenths 2).8 .02).08 .002).008 


2. Compare the quotient obtained by dividing .8 by .2 with 
that obtained by dividing 8 by 2. 


Compare .02).08 with 2)8. 
Compare .002).008 with 2)8. 


3. If the divisor is multiphed by 10, by what must the 
dividend be multiplied to keep the quotient the same? if the 
divisor is multiplied by 100? by 1000? 


Multiplying both dividend and divisor by the same number does 
not change the quotient. 


4. When the divisor is a decimal, we make the division 
easier by multiplying both dividend and divisor by a number 
that will change the divisor to an integer. 


5. Change .2).84 to 2)8.4 and then divide. 
6. Change .02).184 to 2)18.4 and then divide. 


7. How should the dividend and the divisor be prepared for 
division when the divisor contains one decimal figure? two 
decimal figures? any number of decimal figures ? 


253. The divisor may be changed to an integer, without chan- 
ging the value of the quotient, by moving the decimal points in both 
dividend and divisor toward the right as many places as there are 
decimal figures in the divisor. 


When the dividend and divisor have been prepared for divi- 
sion by changing the divisor to an integer, the decimal point of 
the quotient should be placed vertically above or below that of 
the dividend. 
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EXERCISES 
254. Divide: | 

1. .3),6 7. 1.2)8.4 13. 004).024 
2. .4).8 8. 1.1)1.32 14. .003)1.236 
8, 2) 12 9. .09).729 15. .008)1.688 
4. .3)1.5 10. .07).042 16. .012)1.440 
5. .6)4.2 Iz. .11),099 17. .011).0099 
6. .8)9.6 12. .08).848 1s. .012).000096 


19. Divide by .5: .25, .125, .0625, 20.5. 


20. If 1:2 inches of a candle burn in one hour, in how many 
hours will 7.2 inches burn ? 


21. If a railroad train travels .9 of a mile in one minute, 
how many minutes does it take to travel 10.8 miles ? 


22. If Henry expends $.05 a day for car fare, how long will 
$1.50 last him ? 


23. If one pound of grapes makes .3 of a pound of raisins, 
how many pounds of grapes are required to make 10.5 pounds 
of raisins ? 


24. A blacksmith bought an anvil for $9, paying $.10 per 
pound for it. How much did the anvil weigh ? 


WRITTEN EXERCISES 
255. 1. Divide .1296 by .048. 


.1296 + .048 
9.7 Since the divisor expresses thousandths, to 
48) 129.6 change the divisor to an integer without chan- 
96 ging the quotient, both dividend and divisor are 
336 multiplied by 1000 by moving the decimal point 


in each three places toward the right. 


336 


Divide : 


2. 
3. 


on on oO 


8.75 by 3.5 
15.18 by 4.6 


. 81.68 by 4.4 
. 50.40 by 7.5 
. 57.60 by 12.8 
. 54.78 by 6.6 
. 8.268 by .76 


16. 
22.496 + 3.2 
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7s 
O11 + 4.4 
.0025 
44).1100 
88_ 
220 
220 
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8.612 by .48 


. 10.962 by 8.7 
. 4.872 by 1.45 
. 8.906 by 3.65 
. 42.602 by 8.95 
. 48.300 by 6.44 
. 10.897 by 4.25 


is. 
5 + .15625 
32 
15625 )500000 
46875 
31250 
31250 


When the dividend contains fewer decimal figures than the divisor, the 
deficiency should be made up, before moving the decimal point, by annexing 


decimal ciphers. 


19. 
20. 
21. 
22. 
23. 


021 by 2.8 
.0198 by 3.6 
.0162 by 4.5 
.0408 by .65 
.6345 by .75 
.0546 by .65 


02275 by .625 
03262 by 98.2 
.02346 by .68 
5.000 by .625 
. 1365 by .8125 


Thus, exercise 18, 5 + .15625 = 5.00000 ~ .15625. 


30. 
31. 
32. 
33. 
34. 
35. 
36. 


15 by .46875 
29 by .453125 
161 by .71875 
15.3 by .58125 
794.64 by 32.25 
91.6243 by 18.38 
66.112 by .01033 


37. 
38. 
39. 
40. 


.009604 by .0056 

2352.9122 by 36.664 
$47,787.50 by $76.46 
$17,258.55 by $42.34 
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4x 6 

she Gs 

2. How will the value of the dividend be affected if one of 
the factors, as .4, is multiplied by 10? if both factors are mul- 
tiplied by 10? 

3. If both factors of the dividend are multiplied by 10, by 
what number must the divisor be multiplied to prevent the 
quotient from being changed ? 


256. 1. Find the value of .4 x .6; of 


4x .6 


4. How, then, does ° 2 


compare in value with 


4x65 
a! 


WRITTEN EXERCISES 


257: 1. Divide 7.5 x 1.8% .83. by 9:9 % .26 x 12. 


3 Omitting decimal points from the divi- 

‘ P dend multiplies it by 10 x 10 x 100, or 

Ap X Ip = Bp + = ke =.15 by 10,000. Omitting ee points from 

99x 7Bx 12x10 20 the divisor multiplies it by 10 x 100, or 

p - by 1000. Consequently, to free both 

dividend and divisor of decimals without changing the quotient, after omitting 

decimal points we must multiply the divisor by 10. By cancellation the 
quotient is then found to be 44, or .15. 


Divide : 
2. 4.2 x 1.6 by .56 
3. 9.5 x 1.3 by .38 
4. .44 x 2.1 by 1.82 8.1 by 3.6 x 1.8 
5. 4.8 x 2.8 by .032 . 4.5 by 7.2 x 1.25 

10. 4.2 x 2.5 x 7.2 by 8.5 x .75 x 24 

11. 1.5 x .48 x 1.05 by .45 x 2.5 x .16 

12. .216 x 7.5 x 1.68 by .815 x .48 x .96 

13. 5.5 x 1.12 x 7.8 x .54 by .024 x 2.6 x .99 

14. .9 x .022 x 2.5 x 25.2 by .63 x 87.5 x 4.8 

15. 11.52 x .105 x .1728 by .048 x 22.4 x 7.5 x .072 


2.88 by .8 x 2.4 
.168 by .35 x 1.2 


o OAD 
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WRITTEN EXERCISES 


258. 1. If a farmer sells potatoes for $.65 per bushel and 
receives $1145.30 for them, how many bushels does he sell ? 

2. A farmer in Ontario pays $519.65 per year for the 
rent of his farm, at $4.75 per acre. How many acres does 
‘he rent ? 

3. A. man paid $27.50 per month for the rent of a house, 
and after paying $467.50 moved out. How many months did 
he occupy the house ? 

4. A chest of tea was sold for $28.31. If the price per 
pound was $.38, how many pounds did the chest contain? 

5. How many pounds are there in a sack of coffee that sells 
at $.135 a pound and brings $17.82 ? 

6. At $2.85 a box, how many boxes of oranges may a 
wholesale dealer buy for $2485.20? 

7. When 4.8 bushels of wheat make a barrel of flour, how 
many barrels will 648 bushels of wheat make ? 

8s. A miller in Manitoba sold one day’s product of flour for 
$ 8002.80, at $3.42 per barrel. How many barrels did the mill 
turn out that day ? 

9. If the ruble of Russia is worth $.515 in our money, to 
how many rubles is $638.60 equivalent ? 

10. The area of a field is 350.2 square rods, and one side is 
13.6 rods long. Find the length of the other side. 

11. A wall map is 24.3 inches long, and has an area of 675.54 — 
square inches. Find its width. 

12. The cost of drilling a well at $.875 per foot was $1833.50. 
How deep was the well ? 

13. A train went from Chesterville, Ont., to Valois, Que., a 
distance of 75 miles, in 1.25 hours. At what rate per hour did 
the train run? 
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MISCELLANEOUS EXERCISES 


259. 1. The strawberries grown on 4.5 acres of land were 
sold for $2377.35. What was the income per acre? 

2. A cow gave 5738.85 lb. of milk ina year. How many 
quarts of milk did she give, if 1 quart weighs 2.15 lb. ? 

3. The cost of building a new road 21.7 miles long was 
$6983.06. What was the cost per mile ? 

4. A New Brunswick road 3.5 miles long was covered with 
gravel, 1467 cu. yds. tothe mile. Find the cost of the gravel 
at 50% a cubic yard. 

5. A farmer drew his produce to market, a distance of 6.75 
miles, at a cost of $3.51 per load. What was the cost per mile 
of drawing a load ? 

6. If it requires a flow of 3.77 gallons of water per minute 
to irrigate 1 acre of land, how many acres can be irrigated by 
a flow of 207.35 gallons per minute ? 

7. If .92 of an iceberg is under water, how many cubic feet 
of ice are there in an iceberg that has 196,880 cubic feet beneath 
the surface ? 

8. Ina certain country the average cost of living in 1860 
was $115.191 per person, and in 1904, $97.192. How much 
less on the average did a year’s living for a family of 5 persons 
cost in 1904 than in 1860 ? 

9. It is 87.985 miles from Molson to Kenora, and 100.015 
miles from Kenora to Dinorwiec. Find the cost at $.13 per mile 
of the coal consumed by a locomotive in making a run from 
Molson to Dinorwice. 

10. One year an electric company operated 128.18 miles of 
its own track and 24.28 miles of track leased from another com- 
pany. The operating expenses of the road were $334,421.01. 
Find the operating expenses per mile of track. 
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REVIEW PROBLEMS IN INDUSTRIES 


260. 1. A fair-sized colony of bees averages 1 queen, 750 
drones, and about 2700 
workers. How many 
bees are there in such 
a colony ? 

2. A man in Water- 
loo bought 140 colo- > 
nies of bees at $4.95 _-_OWR a lM 
per colony. How [¢:.qe™ VW 
much did he‘invest in |&% fs 
bees? 


3. He bought also 
18,000 honey boxes at 
$3 per thousand, 280 
supers (to be placed on 
the hives for receiving 
the honey boxes) at 
25¢ each, 780 shipping cases at 16¢ each, and 100 pounds of 
comb foundation at 52¢ per pound. Find the cost of these 
supphes. 

4. Find the cost of labor for 5 months: 1 boy at $10 per 
month, 1 girl at $10 per month, 1 woman at $30 per month ; 
his own labor being worth $50 per month. 


piieiy Ne 
4) } 
) ¥ y hy 
\ ! ( | 


5. His entire output was 15,520 pounds of honey; 8 of it 
was clover honey and the rest buckwheat honey. How many 
pounds of each kind were there ? 

6. The average price received for the clover honey (9700 lb.) 
was 121¢ per pound and for the buckwheat honey (5820 lb.) 
101 ¢ per pound. How much did he receive for the honey? 


7. One year 4,286,000 pounds of honey: were produced in 
the Dominion of Canada. Find its value at 9% per pound. 
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One year two boys and two girls rented a lot next to their 
house for a garden. Part of the lot had been used as a garden 
before, and contained some berry bushes. 


nine Sh Bess Se, co | 
Some of the vegetables paid only for the cost of raising, but 
the following proved to be profitable : 


CRoP SEED YIELD 

Beets 1 ounce @ 10¢ 24 bunches 
Peas 2 pints @ 12}4¢ 54 pecks 
Tomatoes 2 packets @ 5¢ 6% bushels 

_ Lima beans 1} pints @ 10¢ 14 bushels 
Gyo s97) 0: lr rir | SAR DS RN he 48 quarts 
GOOSGDCINIGS = = “sass. cag; sees 21 quarts 
String beans 2 pints @ 15¢ 2 bushels 1 peck 
Lettuce 3 packets @ 5¢ 160 heads 
Sweet corn 2} pints @ 12¢ 330 ears 


8. How much did the seed cost ? 
Find the proceeds from : 

9. Beets at 5f per bunch. 12. Lima beans at 8¢ per qt. 
10. Peas at 40% per pk. 13. Currants at 11% per qt. 
11. Tomatoes at 20% per pk. 14. Gooseberries at 12¢ per qt. 
15. Find the sum received for lettuce, if $ of the crop sold 

at 5% per head, % of the crop at 6% per head, and the rest of it 
at 2 heads for 15¢: 
16. The string beans were grown by the children in two lots, 
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the first of which was 4 of the whole yield, and brought 15¢ 
per quart; the second, picked in September, sold at 10% per 
quart. How much was received for string beans? y 

17. There were two crops of corn, one early and one late. 
The early crop yielded 132 ears, which sold at 20¢ per dozen, 
while the late crop sold at 16¢ per dozen. How much did the 
corn bring? 

1s. The tomato seed they had planted in a box in late winter, 
and had thus raised 90 young plants, 24 of which they set out 
for themselves. They sold the rest at 30% per dozen. How 
much did their tomato plants bring? 

19. What were the total receipts for vegetables and plants? 

20. One corner of the garden was devoted to raising flowers. 
A packet of aster seed produced 40 healthy plants which yielded 
6 fine flowers apiece. At 25¢ per dozen flowers, how much 
money did the asters bring? 

21. The first sweet peas were picked July 14, the last Octo- 
ber 6. If the average number of stems picked per day was 
36, how many were obtained during the season ? 

22. These flowers were sold at 18% per bunch of 36 stems. 
Find the proceeds from sweet peas. 

23. The girls also planted some choice dahlia bulbs, and. from 
the mature plants secured that summer 672 dahlias. Find the 
sum obtained by selling the dahlias at 20¢ per dozen. 

24. What were the total receipts from flowers? from the 
whole garden? 

25. The expenses of the garden were: cost of vegetable seed 
as found in exercise 8; 4 packets of flower seed @10¢; 8 dahlia 
bulbs @ $2.85 per dozen; $4.27 for fertilizer ; $8.50 for rent. 
Find the total cost. 

26. Find the total profits from the garden, and each child’s 
share, if the profits were divided equally. 
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Elinor found this clipping in a newspaper : 


_ 27. Find the value of the 
Bartlett pears at $1.35 per 
40-lb. box. 

2s. Find the value of the 
Beurre d’Anjou pears at $1.40 
per 40-lb. box. 

29. Find the value of the 
prunes at 60¢ per 20-lb. crate. 
30. Find the value of the 
plums at 70¢ per 20-lb. crate. 


31. How many acres were in this part of his orchard ? 
many pounds of fruit did it yield ? 


Mr. T. W. Stirling, Kelowna, gives 
the production for part of his orchard, 
in 1905, as follows: 

One and one third acres of Bart- 
lett pears produced 16 tons of fruit, 
one and one third acres of Beurre 
d’Anjou pears produced 17 tons, two 
and one third acres of Italian prunes 
produced 82 tons, and one acre of 
plums produced 12 tons. 


How 
What was the total value 


of the fruit, and the average value per acre ? 
32. One tree at Agassiz produced one year $72.50 worth of 


cherries. 


At 71¢ a pound how many pounds would that be ? 


33. A grower’s first large picking of cantaloupes occurred 
August 9, or 100 days after he had planted the seed. When 


did he plant the seed ? 


34. At this picking he obtained 5000 cantaloupes, of which 
.8 were standard size, .07 large size, and the rest small size. 
How-many were there of each size ? 


35. A wholesale dealer in New York bought a car load of 
Montreal Island cantaloupes containing 467 crates @ $1.10. 


Freight and icing charges were $226.50. 


@ $2.25, 181 @ $2.10, and 140 @ $2.45. 


36. 


He sold 146 crates 
Find his gain. 


A retailer bought a crate of 45 cantaloupes for $2.50. 
He sold 23 @ 10%, 18 @ 8¥, and the rest @ 6f. 


Find his gain. 


37. The steward of a club bought a crate of 80 choice canta- 


loupes for $5. 
cantaloupe. 


They were served at the table for 80 per half 
What was the profit on the crate? 
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38. A fruit grower in B.C. had a piece of ground 20 rods by 12 
rods, devoted to rhubarb raising. How many acres did it contain? 

For the plot, find the cost of: 

39. Roots, 4400 per acre, at 
$4.00 per hundred. 

40. Preparing the ground, and 
planting, $22.50 per acre. 

41. 3300 crates at 10¥. 

42. Cultivating and caring for 
the crop, $4.72 per acre. 

43. Harvesting the crop, and 
packing, $42.60 per acre. 

44. What was the total expense 
and what was the expense per acre ? 

45. The field produced 33 tons 
of rhubarb. What was the aver- 
age yield per acre ? 

46. How much was received for 
the crop, at 45% per 20 Ib. crate? 

47. Find the profit on the crop. 

48. In addition to the cost, 
$1485, the buyer paid $495 to 
ship the rhubarb to Calgary. He 
then soldall at 70% per crate. Find 
his gain. 

49. The buyer in Calgary sold 1215 crates @ $0.85 and the 
rest @ $0.75. How much did he gain? 

50. One year Ontario produced 13,631,264 bu. of apples; 
N.S., 2,065,104 bu.; Que., 2,025,118 bu.; N.B., 503,214 bu.; 
B.C., 240.012 bu.; and P.E.I., 159,421 bu. How many more 
bushels did Ontario produce than each of the others ? 
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A gardener at Oakville set out $ of an acre of strawberries. 


EXPENSE OF CULTIVATION 


Preparing the ground. : : ° c , : , : $ 2|25 
Plants, 7500 at $2 per thousand 2 < : : 

Setting the plants é : 5 4 5 : : 4 Ber ||| ome begs: 
Hoeing, ete. . < A > - - - < ' : 8 | 50 
Weeding, etc. : : : : : : 5 ; 5 18 | 75 
Straw, 3¢ tons at $4 per fon : i ‘ 5 : ; F : 

Sovennihie the straw 5 - . 5 5 : 3 ° 4 1| 50 
Fertilizer < 3 5 5 c 6 5 : 2 4 15 


—y 


EXxPrEensEeE OF HARVESTING AND MARKETING 


200 crates at $15 per hundred A ; F ‘ : x r 
48004 qt. boxes at $3 per thousand | 
Picking 4800 boxes @ 149% : 

Shipping and selling, 54” per crate of 24 weeds 


I! 

51. Find the cost of the plants; of the straw; of cultivation. 
52. How much did the crates cost? the boxes ? 

53. Compute the cost of picking ; of shipping and selling. 
54. Find the expense of harvesting and marketing. 


55. What was the gardener’s total expense ? 


RECEIPTS 
4 crates @ $5.12 . 
16“ @ $416 . 
48 ‘* @ $3.80 . 
90 * @$2.48 . 


42 “* @$1.94 . 


56. Compute the gardener’s receipts for his crop. 

57. How much did he gain ? 

58. Find the average price received for the crop per crate; 
per box; the highest price per box; the lowest. 

59. What was the yield in quarts per acre? (Box =# qt.) 


PARTS Ti 


PRELIMINARY REVIEW 


261. 1. The following table shows the number of days’ 
attendance in the graded schools of a city. 
Find the total attendance for each month; then find the 
total attendance in each school; then find the total attendance 
in all the schools during the year, by adding the totals for each 
month, and also by adding the totals for each school. 


ScHoou Supt.| Oot. | Noy. | Drc. | Jan. | Fes. | Mar.| Apr. | May | June ee 
school 
Central 13655 | 14243 | 14302 | 12720 | 18165 | 13880] 18882 | 13955 | 138738 | 12300 
Dern 20104 | 20856 | 20840 | 20228 | 20397 | 20462| 20818] 20160| 20195] 18405) 
Strathcona 17961 | 18324 | 18537 | 17781 | 17619 | 18002 | 17798 | 18520 | 18264 | 14494 
Mt. Pleasant 17680 | 18642 | 18088 | 17525 | 18175 | 18801 | 18659 | 19760 | 20078 | 18662 
Fairview 9325 | 9640} 9583} 8842] 8820 "8818 "8662 8980 8975 7205 at 
Roberts 11604 | 11918 | 11878 | 11505 | 11500 | 11535 | 1166 2} 11898 | 11841 | 10719 
Seymour 9680] 9403] 9482| 9121} 9244] 9420) 9244 ~ 9800 9876 | 8920 
Model 6342| 6518] 6040| 5876] 6942| 7242| 7460] 7785] 7915| 7220! 


Totals for each month 


2. Find the average monthly attendance for each school. 
How much greater was it for the Dawson School than for the 
Strathcona School? 

3. Find the average attendance at all the schools for each 
month. How much greater was it for January than for De- 


cember ? 


4. Find the average daily attendance for all the city schools, 


regarding 200 days as a school year. 
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Add and test in 4 minutes or less: 


5. 

428.356 
29.438 
51.097 
34.253 
8.756 
11.482 
15.948 
506.042 


6. 
362.44 
171.86 

93.55 
47.286 
9.099 
12.764 
346.201 

798.45 


de 

428.114 

32.56 

9.29 

8.47 
82.625 
75.075 
54.343 
281.983 


8. 
504.405 
367.242 
696.385 

89.755 
7.4836 © 
5.2948 
8.5006 

11.5998 


Subtract rapidly : 
9. 34.645 10. 52.000 11. 100.000 12. 1000.00 


5.256 7.248 5.272 524.38 
13. 75.05 14. 3.864 15. 10 16. 25 
3.4642 2457 1.4265 6.4873 
Multiply : 
17. 650 by 4.2 22. .4964 by .55 
18. 3.87 by .4 23. .0284 by 47.5 
19. 5.65 by .24 24. 16.288 by 5.305 
20. 3.87 by 6.2 25. 19.082 by 156.7 
21. .875 by 8.09 26. 586.48 by .0105 
Factor the following numbers : 
27. 102 31. 248 35. 1452 39. 85,050 
2s. 201 32. 729 36. 1296 40. 15,876 
29. 405 33. 1728 37. 1050 41. 20,736 
30. 504 34. 2160 38. 3650 42. 41,088 


43. What is an even number? an odd number ? 
Which of the numbers in exercises 27-42 are even? odd? 
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Reduce to lowest terms: 


44. 
45. 
46. 


Find the sum of and the difference between: 


56. 
57. 
58. 
59. 


68. 


changing its value ? 


D\e2 Cobo Cop 
YO DI ofr 


onto HB\co ool—r coleo 
> lot a 
= 
_ 
oF 


47. 
48. 


49, =. 


60. 
61. 
62. 
63. 


50. 
51. 
52. 


A fl 
4 and f 
Bto. Soe 
+e and 3% 
5 ai 
13 and 15 


24 and 155 


ol AT 


D\co cnler 


fix 
oo 


| 


i 


fx) 


64. 
65. 
66, 
67. 


53. 


54. 
55. 132 


33 and 23 
92 and 53 
TZ% and 444 
438 and 3825 


What may be done to the terms of a fraction without 


69. What are similar fractions ? 


70. What must be done to fractions that are not similar 


before they can be added. or subtracted ? 


Perform the operations indicated : 
71. 244 83-113 
72. 04 — 2,5, + 154 


ao: 


uy ogee 
Cisse 


6 


m4. 42-1) + fe + 28 
75. 63—44+4 83 — 9542 
76. 20 — 14 — 23 — 47 — 93 


Reduce to improper fractions : 


77. 325 79. 414 81. 33} 
78. 64 80. 1554, 82. 662 
Multiply or divide as indicated : 

85. 18 x 43 90. 164 x 12 

86. 5, x 252 91. 565+ 45 

87. 32°, x 2f 92. 182-42 

BB, 42 354 93. 142 x 10,4, 

s9. 147+ 34 94. 90 + 2354, 
100. Tell why 4+ 3=4 x 


95. 
96. 
OF. 
98. 
oo: 


83. 874 
84. 8314 
2662 + 33} 

500 + 162 
350 + 8724 
625 + 874 
1000 + 624 


$. Why is the divisor inverted? 
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101. Compare { with ;5 in two ways, as follows : 
(a) Find how much greater or less { is than ;5. 
(6) Find how many times { contains 55. 
102. Compare 5 with ;5 in two ways. 
103. The standard size adopted for common brick is 8} in. 
by 4 in. by 24 in. Find the volume of a brick of standard size. 
104. How much greater or less in volume is each of the fol- 
lowing than a brick of the standard size: 
(1) A brick, 8f in. by 4} in. by 23 in.? 
(2) A brick, 74 in. by 3% in. by 23 in.? 
(8) A brick, 8 in. by 34 in. by 24 in.? 
105. To how many standard bricks are 1000 of the Ist 
bricks equivalent in volume? 1000 of the 3d bricks? 


Multiply : 

106. .77 by .24 112. .0327 by .09 
107. .38 by 5.6 113. 1.625 by 7.6 

108s. .72 by .025 114. 3840 by .875 
109. 9.6 by .288 115. 48.11 by .662 
110. .0125 by 4.4 116. 105.602 by .124 
111. .0065 by .72 117. 360.044 by .874 
Divide : 

11s. .86 by 17.2 123. .02163 by 3.09 
119. .7755 by .75 124. .485322 by .94 
120. .2292 by .048 125. 15.54378 by 4.2 
121. 219.45 by 8.75 126. 4.59459 by .7854 
122. .15795 by 8.25 127. 25.76112 by 3.1416 


Reduce to a common fraction in its lowest terms: 

128. .8125 129. .00875 130. .01025 131. .000225 
Reduce to a decimal to the nearest thousandth : 

132. 3 133. § 134, 44 135. 22 136. $24 
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262. 1. Ifa flour mill turns out 30 barrels of flour per hour 
and runs continuously from 7 A.M. on Monday to 12 Mm. on 
Saturday, how many barrels will it turn out in a year of 52 
weeks ? 

2. A man’s gas meter registered 28,470 cubic feet on Jan. 1 
and 35,670 cubic feet on Apr. 1. Find the cost of his gas for 
the quarter, at 90¢ per 1000 cubic feet. 

3. Find the freight charges on a car load of steel shipped 
from Sydney, N.S., to Montreal, weight 48,200 pounds, at 
201¢ per 100 pounds. 

4. The average weight of a newspaper having a daily circu- 
lation of 240,000, half of which are sent by mail, is 2£ ounces. 
Find the cost of postage, at 1¢ per pound, for a day; for a 
year of 313 week days. 


5. The “ Trans-Canada Limited” makes the run of 427 miles 
between Fort William and Winnipeg in 12 hr. 40 min. How 
many miles per hour does the train run? 


6. On one occasion a short run of 7.29 miles was made by 
an American train in 4 minutes. At what rate per hour did 
the train run ? 


7. A tank 6 feet long, 24 feet wide, and 22 feet deep (inside 
dimensions) has its sides, ends, and bottom lined with sheet 
lead weighing 34 pounds per square foot. Find the cost of the 
lead at 6% per pound. 

8. Find the cost of draining a meadow by laying 3960 
feet of tile at $10 per thousand feet, and digging and filling 
3960 feet of ditch at 331¢ per rod. 


9. The meadow contained 623 acres. Before it was drained 
it was worth $2125, and after it was drained it was valued 
at $3900. How much per acre was its value increased by 
drainage ? 
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10. The crew of a passenger train were paid as follows: 
Engineer, 34% per mi. 2 brakesmen, each $60 per mo. 
Fireman, 2 ¢ per mi. Baggage master, $84 per mo. 
Conductor, $125 per mo. 

The daily run was 120 miles. Find the amount of wages 
paid the crew per month of 80 days. 

11. Of three cargoes of bananas unloading at Pier No. 1, the 
first contained 22,360 bunches from the British West Indies, 
the second 19,250 bunches from Cuba, and the third 20,780 
bunches from Santo Domingo... How many bunches were there 
in the three cargoes ? 

12. A fruit auctioneer sold 26 car loads of oranges, 360 boxes 
to the car, in 2 hours 10 minutes. How many boxes did he 
sell per minute ? 

13. The auctioneer’s receipts from this shipment of oranges 
were $21,060. How much, on the average, did he receive for 
one box? 

14. The same auctioneer once sold 21,000 crates of pine- 
apples, or 630,000 pineapples, in 1} hours, realizing $45,000. 
Find the average number of pineapples in a crate, the average 
price received for a crate, and the average number of crates 
sold per minute. 

15. Find the cost of 150 barrels of limes at $4.75 per barrel. 

16. If a refrigerator box contains 80 quarts of Ontario straw- 
berries, how many quarts of strawberries are there in a car load 
containing 125 such refrigerator boxes ? 

17. If it requires 200 pounds of ice to keep the strawberries 
in each refrigerator box cool during shipment, how many 
pounds of ice are required for the whole car load ? 

1s. Find the cost of the ice at $2.15 per ton. 

19. Find the amount received for the 10,000 quarts of 
strawberries in the Western market, at 35% per quart. 
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20. When cherries are packed properly, a box of standard 
size holds 10 pounds. One year an orchard produced 2201 
boxes of cherries that were sold at 61¢ per pound, 6365 boxes 
that were sold at 51¢ per pound, and 32,219 pounds sold to a 
cannery at Tf per pound. Find the value of the whole crop. 

21. A fruit grower shipped 1600 ten-pound boxes of cherries 
to Montreal, where they were sold at auction at 90¢ per box. 
Picking and packing cost 1¢ per pound, freight and refrigera- 
tion 22¢ per box, and other expenses amounted to $25. Find 
the amount received less expenses. 

22. He had been offered 53¢ per pound on the trees. Did 
he gain or lose by shipping the cherries, and how much, if the 
sum received for them, less expenses, was $903 ? 

23. The freight and refrigeration charges on 640 boxes of 
cherries shipped from British Columbia to Calgary amounted 
to $121.60. Find the cost of shipping per box. 

24. Find the freight charges on a car load of oranges weigh- 
ing 44,000 pounds, shipped from Los Angeles to Quebec at 
$1.25 per 100 pounds. 

25. Find the value of 4200 crates of No. 30 pineapples (that 
is, 830 in a crate) at $1.25 per crate in Jacksonville; at $2.10 
per crate, wholesale, in Montreal; at 15 ¢ apiece retail. 

26. When a box of No. 172 (that is, 172 in a crate) oranges 
sells for $4.30, what is the equivalent price per dozen ? 

27. I have 240 fowls for which I am offered 124 ¢ per pound, 
or $4.75 per dozen. If the average weight is 384 pounds, which 
is the better offer, and how much? 

2s. The engine for a sugar mill weighed 61,460 pounds, the 
sugar mill 64,750 pounds, the connecting machinery 28,800 
pounds, the boiler 19,200 pounds, and various fittings 6750 
pounds. The whole was shipped to me, and I was charged 224 ¢ 
per 100 pounds freight. How much did the freight cost me ? 
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29. On a sugar plantation it was found that the cost of 
growing the cane and manufacturing and refining the sugar 
was $82.50 per acre. Find the cost of producing one pound, if 
the average yield per acre was 14 tons. 

30. Find the gain per acre when the sugar sold for $4.50 per 
hundredweight. 


31. When syrup instead of sugar was manufactured from the 
cane, the cost of production was 144 ¢ per gallon, and an aver- 
age acre yielded 500 gallons of syrup. How much more per 
acre did it cost to manufacture sugar at $82.50 than syrup ? 

32. When sugar sold at $4.50 per hundredweight and syrup 
at 241¢ per gallon, how much more or less per acre would 
have been gained by manufacturing sugar than by manufac- 
turing syrup, their respective costs per acre being $82.50 
and $74? 


33. The Great Northern and City tunnel in London is 3? 
miles long. ‘Trains take 154 minutes to go from one end to 
the other. What is the average time required to run one 
mile? What is the average speed per minute? 

34. Find the weight of an 8-gallon can full of milk, if the 
can weighs 15 pounds and the milk 2.575 pounds per quart. 

35. If a gallon of water weighs 10 pounds, how much more 
will an 8-gallon can of milk weigh than the same can filled 
with water ? 

36. A boy bought a piece of woven wire netting 22 feet long 
and 4 feet high for his sweet peas. How much did it cost at 
3 per square foot ? 


37. If a cotton mill consumes 15 bales of cotton, averaging 
490 pounds each, every day for 300 days in a year, and if the 
average yield of cotton per acre is 250 pounds, how many acres 
of cotton are required to supply the mill for a year? 
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38. If it costs 31 ¢ a rivet to drive rivets by ordinary hammers 
and only 11 ¢ by machinery, how much will be saved by using 
the latter method in building a steamboat whose frame contains 
200,000 rivets ? . 

39. A car load of wheat weighing 45,000 pounds was unloaded 
by steam shovels in 18 minutes. A bushel of wheat weighs 
60 pounds. How many bushels were unloaded per minute ? 


40. A telephone line was constructed between two villages 
that were 54 miles apart. Find the cost of surveying the line 
at 96 ¢ per mile. 

41. The poles were set 132 feet apart. How many poles 
were required? Find their cost at $1.25 each. 

42. It cost 19¢ to dig the hole for each pole. What was the 
cost of digging the 220 holes ? 

43. Every pole was fitted with 2 oak brackets, each mounted 
with a pony glass insulator and fastened with 2 spikes. Find 
the total cost of fitting the poles at 5¢ apiece for labor, $12 
per thousand for brackets, $21 per thousand for insulators, and 
3 ¢ apiece for spikes. 

44, What was the cost of setting the 220 poles at 17 # each ? 


45. Two galvanized iron wires, each weighing 165 pounds 
per mile, were strung the entire distance of 54 miles. Find, to 
the nearest cent, the cost of the wire at 43 ¢ per pound. 

46. How much did it cost for trimming trees and stringing 
the wires at $6 per mile? 

47. Hind the total cost of constructing the line. 

48. The population of the village at one end of the line was 
1533, and at the other 1731. Soon after the completion of the 
line, 1 person out of every 32 was a subscriber. How many 
subscribers were there in both villages? — 
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49. At $14.25 for each telephone, how much did the com- 
pany expend for the 414 instruments ? 

50. Find the annual income from subscribers, if each paid 
$2.50 per month. 

51. In one year the total number of calls by subscribers was 
776,250, costing $12,420. What was the average cost of each call? 

52. The manager of a city telephone company made 100 
calls on the telephone to find how long it took the operators at 
the exchange to make connections for customers. The connec- 
tions for the 100 calls were made in 4 min. 7 sec. Find the 
average time of making one connection. 


53. At the Experimental Farm at Brandon 6 yearling steers 
and 6 two-year-old steers were fed for a period of 16 weeks. 
The yearlings gained in all 1170 lb., and the two-year-old 
steers, 975 lb. How much more did the yearlings gain than 
the two-year-old steers ? 

54. How many times as much did the yearlings gain as the 
two-year-old steers? 

55. How many pounds more, on the average, did 1 yearling 
gain than 1 two-year-old steer? 

56. How many pounds per week did the yearling steers 
gain? the two-year-old steers? How much more per week did 
the yearlings gain than the two-year-old steers ? 

57. It cost $70.69 to feed the yearling steers for the whole 
period and $71.80 to feed the two-year-old steers. How much 
more did it cost to feed 1 two-year-old than 1 yearling steer? 

58. The steers sold for $2255.40 at $4 a ewt., live weight. 
Find the average weight of each steer. 

59. If it costs $2.07 to feed 39 ducks for 5 weeks, how much 
will it cost to feed 100 ducks for 1 week ? 
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DENOMINATE NUMBERS 


263. ‘To ascertain the quantity of anything, or to measure it, 
is to find how many times it contains some established unit 
called the unit of measure. 


Thus, to measure the corn in a bin is to find how many times the whole 
quantity of corn in the bin contains some unit measure, as 1 bushel, or 1 
hundredweight. . 


A concrete number in which the unit of measure is established 
by law or custom is called a denominate number. 

16 bushels is a denominate number; also 16 bushels 3 pecks. 

264. A denominate number that is composed of units of one 
denomination only is called a simple denominate number. 

16 bushels is a simple denominate number. 

265. A denominate number that is composed of units of 
two or more denominations that are related to each other is 
called a compound denominate number. 


16 bushels 3 pecks is a compound denominate number. 

Tables of denoninate numbers will be found on pages 278-280. 
Reduction 

266. Easy reductions. 
EXERCISES 

1. Reduce 72 inches to feet; to yards. 

2. Reduce 14 yards to feet; to inches. __ 

3. How many inches are there in 1 yd. 1 ft. ? 


Reduce : 

4. $ lb. to ounces. 9. 4 day to minutes. 
5. 1.4 T. to pounds. 10. .75 gal. to pints. 
6. .3 mile to rods. 11. .124 bu. to quarts. 
7. 24.sq. yd. to sq. ft. 12. 53 hr. to minutes. 
8. 18 cu. ft. to cu. yd. 13. 72° to minutes. 
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WRITTEN EXERCISES 
267. 1. Reduce 5 hr. 15 min. 12 sec. to seconds. 


5 hr. 
60 Since there are 60 minutes in an hour, in 5 
300 hours there are 5 x 60 minutes, or 800 minutes, 
and in 5 hr. 15 min. there are 300 minutes + 15 
+15 : minutes, or 315 minutes. 
815 min. Since there are 60 seconds in a minute, in 
60 5 hr. 15 min. 12 sec., or in 815 min. 12 sec., 
18900 there are 315 x 60 seconds, and 12 seconds more, 
fo A or 18,912 seconds. 
18912 sec. 


2. Reduce 18,912 seconds to hours, minutes, and seconds. 


HRA Since 60 sec. = 1 min., 18,912 sec. = 315 min. 


and 12 sec. over. 
60 815, + 12 sec. Since 60 min. = 1 hr., 315 min. = 5 hr. and 


5, +15 min. 15 min. over. 
5 hr. 15 min. 12 sec. Hence 18,912 sec. = 5 hr. 15 min. 12 sec. 


Reduce : 
3. 4 wk. 3 da. to days. 8. 14 yr. 7 mo. to months. 
4. Tlb. 5 oz. (av.) toounces. 9. 3 yd. 2 ft. to inches. 
5. 112 bu. 3 pk. to pecks. 10. 25 tons 12 ewt. to pounds. 
6. 220 ft. 10 in. to inches. 11. 15 minutes to seconds. 
7. 5 mi. 275 rd. to rods. 12. 45 gal. 2 qt. to pints. 


Reduce to compound denominate numbers : 


13. 174 in. 1s. 18,645 rd. 23. 1000 sq. in. 
14. 47 pt. (liquid). 19. 7282 lb. 24. 1525 sq. ft. 
15. 85 qt. (dry). 20. 334 pk. 25. 25,000 cu. in. 
16. 21,929 sec. 21. 173 gal. 26. 12,300 cu. ft. 


17. 1924 oz. (ay.). 22. 854 min. 27. 104,965 cu. in. 
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28. The highest mountain in the world, Mt. Everest, is 29,002 
feet high. What is its height in miles and feet? 

29. I bought a 5-gallon can of maple syrup for $5. At what 
price per pint must I sell it to gain $1.40? 

30. If it takes a pint of ice cream to serve 3 persons, how 
many persons will 4 gal. 3 qt. serve? 


31. A dealer paid $4.75 for a crate containing 1 bu. 2 pk. of 
strawberries put up in quart boxes. If he sold them at 15¢ 
per box, how much did he gain? 

32. When a train is running 45 miles an hour, what is its 
rate in feet per second? 

33. When an automobile is running 44 feet per second, what 
is its rate in miles per hour? 

34. The regulation military pace is a step 30 in. long, 2 steps 
per second. Ifa company of soldiers should keep this pace for 
3 hr. 40 min., how many miles would they march? 

35. The Park Row building in New York, which contains 
29 stories, is 309 feet high. Express in feet and inches the 
average height of a story. 


268. More difficult reductions. 


WRITTEN EXERCISES 


1. What part of a bushel is 1 pk. 2 qt.? 


SoLUTION 


1 pk. 2 qt. = 1K) qt. 
1 bu: = 32 qt. 
1 pk. 2 qt. = 49 bu. =.5 bu. 


2. What decimal part of an hour is 403 min. ? 


SOLUTION 


404 min. = ue hr. =.675 hr. 
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3. Reduce 2° 33.'7 to seconds of are. 
SoLuTIon 
2° =2 x 3600" = 7200" 
83.'7 = 33.7 x 60" = 2022" 
2° 33.'7 = 9222” 

What part 

4. Of a day is 44 hr.? 

5. Of a yard is 1 ft. 14 in.? 

6. Of a gallon is 2 qt. 14 pt.? 

7. Of a bushel is 2 pk. 3 qt.? 

8. Of a long ton is a short ton? 

9. Of a cubic yard is 20 cu. ft. 482 cu. in.? 
What decimal part 
10. Of a mile is 1293.6 ft. ? 
11. Of a ton is 7 cwt. 64 lb.? 
12. Of an hour is 1 min. 48 sec. ? 
13. Of a week is 2 days 10.8 hours? 
14. Of a right angle is 4° 30/? 
15. Of a square mile is 230.4 acres ? 
Reduce : 
16. 28.5 yd. to inches. 
17. 5.1875 bu. to quarts. 
18. 2.428 tons to pounds. 

19. .96875 of a mile to feet. 
20. +, gal. to quarts and pints. 

21. 39/ 221”' to a fraction of a degree. 
22. { of a right angle to degrees and minutes. 
23. § cu. yd. to cubic feet and cubic inches. 
24. .9 of a day to a compound denominate number. 
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Addition and Subtraction 


WRITTEN EXERCISES 


269. 1. Add 12 ft. 6 in. and 14 ft. 9 in. 


ft. in. The sum of the inches is 15 in., or 1 ft. 3 in.; conse- 
12 6 quently 3 is written in the column for inches, and 1 is 
14 9 reserved to be united with the numbers in the column 
py ane) for feet. 


The sum of the feet is 27 ft. 
Hence, the entire sum is 27 ft. 3 in. 


Add the following : 


ft in yd. in. gal qt 
2. 8 4 3. 4 24 4. 16 33 
9 10 9) 21 ay) Ze 
mi. rd. lb. OZ. hr. min 
5. 22 100 6.5 + 7. 6 40 
10 300 13 8 50 
wk. da mo da. hr min sec. 
6a Ii 4 9. 4 12 10. 1 20 45 
12 5) 3 14 39 1s) 
ft. in yr. mo. a ewt. lb. 
mar ltd S) 1213 8 13. 38 4 75 
(Cee 0) dial ") 45 
12 9) 5) 2 2 0 250 
cu. yd cu. ft bu. pk qt 
14. 148 10 15. 2) il 4 16 44° 14!’ 48" 
352 15 350 2 36 27 16 
85 24 Li eK 0 5 0 24 
124 5 120: 938 2 oe Mks. 12 
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17. Subtract 5 lb. T oz. from 21 Ib. 2 oz. 


lb. OZ. Since 7 oz. cannot be subtracted from 2 oz., 1 lb. taken 
21 Z, from the 21 lb. is reduced to ounces and united with the 
5 7 2oz., giving 18 0z. 18 0z.—7 oz. =11 oz., which is writ- 


15. 11 ‘teninthe remainder. Next subtracting 5 Ib. from the | 
20 lb. left in the minuend, the number of pounds in 
the remainder is found to be 15. 
Hence, the remainder is 15 lb. 11 oz. 


Subtract : 
bu. pk. ft. in. yd. in. 
18. 25 2 19. 100 22 20. 12 18 
128 60 4 9 QT 
hr. min. T ewt. Tb 
21. 24 22. 180° 23. 5 8 40 
16 50. 44° 45! 2 3 160 
mi. rd. mi. ft. hr. min. sec. 
24. 4 80 25. 12 1000 26. 8 45 18 
3 120 8 4500 6 30 56 


27. How long was it from Apr. 10, 1899, to Feb. 2, 1906 ? 


yr. + mo. da. The later date is written as the minuend 
1906 2 2 and the earlier date as the subtrahend, writing 
1899 4 10 the number of the month instead of its name. 
~ 6 gf  B Subtract as in denominate numbers, con- 


sidering 80 days as a month and 12 months as 
a year. The remainder is the difference in time as accurately as it can be 
expressed in years, months, and days. 


Subtract : 
yr. mo. da. r mo. da. yr. mo. da. 


yr. 
23.1907 1 1 a9. 1906 12 25 30,1910 8 2 
1904 10 24 1901 t 27 19095 8 6 
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31. How many years, months, and days old are you? 


32. Find the age of each of the following men at the time 
when he became Premier of Canada : 


NAME Born BECAME PREMIER 
Sir John A. Macdonald Jame thy Sis July 1, 1867 
Alexander Mackenzie Jan. 28, 1822 Nova, 1873 
Sir John Thompson Dec. 12, 1844 Dec. 5, 1892 
Sir Wilfrid Laurier Noy. 20, 1841 July 11, 1896 


33. Add 25 ft.6in.; 32 ft.4in.; 28 ft. 8in.; 56 ft. 10in.; 
18 ft. 11d in.; 23 ft. 42 in. 

34, Add 5 brio ming * 16 hr. 10 ming; 4-hr. 45 min.; 7 hr: 
jo mins O hr. Ltming; 4b. dol mins 

35. Subtract 22 bu. 3 pk. from 82 bu. 14 pk. 

36. Subtract 6 dollars, 12 cents, 5 mills from 10 dollars. 

37. Add 48 A. 87.5 sq. rd.; 72 A. 49.2 sq. rd.; 95 A. 85 
Sqe td. 06 A. 122.3 sq. rd 40 A. 140 sq. rd. 

a8, Add 88rd. 7 ft.; 92rd. 14 ft.; 16rd. 14 ft. 

39. A man left home at 9.30 a.m. on Thursday and returned 
at 5.45 P.M. on the Wednesday following. How long was he 
away from home? 

40. Some boys gathered 10 bushels of walnuts and sold all 
of them but 1 bu. 3 pk. Find the quantity sold. 

41. The most northerly points reached by several of the more 
successful polar expeditions were as follows: 


COMMANDER NATIONALITY YEAR NortuH LATITUDE 
Markham British 1876 oo 20) 
Nansen Norwegian 1896 86° 14! 
Duke of Abruzzi Italian 1900 BE° 34! 
Peary American 1902 84° 17! 


How near the north pole (90° north latitude) did each expe- 
dition reach? Express the distance in miles, taking 1/=1.15 mi. 
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Multiplication 


WRITTEN EXERCISES 


270. 1. Multiply 16 bu. 3 pk. by 7. 


PA 7 times 3 pk. = 21 pk. = 5 bu. 1 pk. 
; 7 7 times 16 bu. = 112 bu., and 112 bu. +5 bu. = 117 bu. 
iy 1 The product is 117 bu. 1 pk. 
Multiply : 
2. 9 ib. 3 im. by 6 6. 16° 35! 20’ by 4 
3. T gal. 3 qt. by 5 7. 11° @! 16! by 16 
4. 2hr. 9 min. by 8 8. 24 lb. 9 oz. by 20 
5. 6 bu. 3 pk. by 4 9. 4 yr. 11 mo. by 11 
10. Find the area, in square feet, of a rectangle 5 ft. 5 in. 


long and 2 ft. 6 in. wide. 


Since 5 ft. 5 in. = 65 in., and 2 ft. 6 in. 


65 = 30 in., the number of square inches in 

30 the area is 30 x 65, or 1950 sq. in. 
12/1950 «-. sq. in. Since there are 144 sq. in. in a square 
12] 162.5 foot, the area in square feet may be ob- 


13.542-.-. aq. ft. tained by dividing 1950 by 144, or by its 
factors 12 and 12, as shown. 


The area is found to be 13.542 sq. ft., to the nearest third decimal place. 


Find the area of each of the following, carrying inexact 
results to the nearest third decimal place: 


il. 
12. 
13. 
14. 
15. 
16. 


FIGURE BASE ALTITUDE AREA 
Rectangle 6 ft. 3 in. 4 ft. 7 in. sq. ft. 
Rectangle 75 ft. 2h in, 382 ft. 44 in. — sq. ft. 
Triangle 44 ft. lin. 10 ft. 4 in. sq. ft. 
Triangle 60 ft. 5in. 383 ft. 11 in. sq. ft. 
Square 18 ft. 6in. 18 ft. 6in. M— sq. ft. 


Parallelogram 24rd.2ft. 22rd. 


sq. ft. 
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17. Find the volume, in cubic feet, of a rectangular solid 
whose dimensions are 24 ft. T in., 12 ft. 11 in., and 65 ft. 4 in. 


SuGGEsTion. — First find the volume in cubic inches. Then, since there 
are 1728 cu. in. in a cubic foot, divide the number of cubic inches by 1728, 


or by 12 x 12 x 12. 


Find the volume, in cubic feet, of the following solids: 


LENGTH BREADTH THICKNESS 
16, 19 it. 4 m. 1 scien Gita 2m 
19. 28 ft. 34 in. 20 ft. 4 in. Sit. 
20: o2 th. 7+ im, dott. Gn, 5 ft. 10 in. 
Division 


WRITTEN EXERCISES 


271. 1. Divide 33 hr. 21 min. 45 sec. by 15. 
33 hr. + 15 =2 hr. and 3 hr. remainder. 


hr. min. sec. 3 hr. 21 min. = 201 min. 
15)33 21 46 201 min. + 15 = 13 min. and 6 min. remainder. 
Oe (76 6 min. 45 sec. = 405 sec. 


405 sec. = 1d 27 sec. 


2. How many times is 2 hr. 18 min. 27 sec. contained in 
33 hr. 21 min. 45 sec. ? 


SoLuTIon 
Reducing the denominate numbers to a common denomination, as seconds, 


2 hr. 13 min. 27 sec. = 8007 sec. 
33 hr. 21 min. 45 sec. = 120,105 sec. 
Dividing 120,105 sec. by 8007 sec., the quotient is 15. 
Hence 2 hr. 13 min. 27 sec. is contained 15 times in 33 hr. 21 min. 45 sec. 


3. How many times is 8 ft. 6 in. contained in 144 ft. 6 in.? 


SOLUTION 


Reducing to a common denomination, in this case to feet, 
8 ft. 6 in. = 8.5 ft. and 144 ft. 6 in. = 144.5 ft. 


Dividing, the quotient is found to be 17. 
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Divide: 
4. 40 gal. 1 qt. by 7 8. 202° 2) by 11 
5. 81 lb. 9 oz. Cav.) by 5 9. 8 T. 250 lb. by 25 
6. 53 ft. 6 in. by 6 10. 102 mi. 120 rd. by 14 
7. 92 yd. 27 in. by 9 11. 280 sq. ft. 120 sq. in. by 30 


12. 49 lb. 8 oz. (av.) by 5 lb. 8 oz. 
Is. 239 i. 7 ia. by Dit 7 ims 
14, 107° 86/6” by 16° 22' Te"! 
15. If the circumference of an automobile wheel is 8 ft. 3 in., 
how many revolutions will the wheel make in going a mile ? 
16. The distance around a square farm is 3 mi. 240 rd. 
Find the length of each side, in rods; the area in acres. 
17. If a horse eats 1} pecks of oats per day, how long will 
314 bushels of oats last him? 
18. How long will 30 hundredweight of oats last him, if a 
bushel of oats weighs 34 pounds ? 
19. The area of a rectangle is 47 sq. ft. 86 sq. in. and the 
base is 8 ft. 9in. Find the altitude. 


SOLUTION 


47 sq. ft. 36 sq. in. = 47.25 sq. ft. 
8 ft. 9 in. = 8.76 ft. 


Since 47.25 is the product of the number of feet in the base and the num- 
ber of feet in the altitude, and the base is 8.75 ft., the number of feet in 
the altitude is 47.25 + 8.75, or 5.4. 

Hence, the altitude is 5.4 ft. 


Find the missing dimension in each case: 

20. Rectangle, area 38} sq. ft., base 84 ft. 

21. Rectangle, area | acre, altitude 102 rd. 
22. ‘Triangular lot, area 10 acres, base 534 rd. 
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MISCELLANEOUS EXERCISES 


272. 1. A locomotive weighed 158,750 lb. Find the weight 
in tons and pounds. 

2. A house was built on a lot 86 ft. 83in. wide. If the width 
of the house was 4 that of the lot, how wide was the house ? 

3. A stationer bought 9 half-gross boxes of pencils at $2.25 
per box and sold the pencils at 5¢ apiece. Find his gain. 

4. How much is paid for making 6 Persian rugs, each con- 
taining 44 sq. yd., if the workmen receive $8 per sq. yd.? 

5. What is the average weight of the members of a football 
team, if the 11 men weigh together 1 ton 385 lb.? 

6. At every beat the heart pumps 6 ounces of purified blood 
into the system. If a man’s heart beats 70 times per minute, 
how many tons of purified blood leave the heart in one day ? 

7. If 11b. of India tea makes 74 gal. of liquid tea of a cer- 
tain flavor and color, how much liquid tea will 4 oz. make? 

8. If 7214 lb. of wool are clipped from 74 sheep, what is 
the average clip per sheep? 

9. An athlete ran 18 times around a track 2934 yd. in cir- 
cumference. How many miles did he run? 

10. A stove dealer received by freight, in one shipment, 
several lots of stoves, weighing respectively : 1 T. 14 ewt. 64 lb., 
3 T. 49 lb., 2 T. 9 ewt., 5 T. 18 cwt. 87 lb. Find the freight 
charges at $.25 per hundredweight. 

11. When a grocer had sold 3% gal. of strained honey from a 
5-gallon can at 86% per quart, he had received enough money 
to pay for the whole can. How much did he gain on the can? 

12. A pumping engine at the waterworks worked from Mar. 1 
to Sept. 1 without stopping day or night, and consumed 642 T. 
1056 lb.-of coal. How many pounds did it consume per hour? 
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PERCENTAGE 


273. 1. If Margaret is given 200 words to spell and she 
misses 5 words out of every hundred, how many words does 
she miss? 

2. A certain school has 400 pupils. One stormy day 7 per 
hundred, or 7 per cent, of the pupils were absent. How many 
were absent? 

3. If a man’s yearly salary is $800 and he pays ;)%5, or 12 
per cent, of it for house rent, how much is his rent? 

4. Helen’s book contains 300 pages. She read .15, or 15 per 
cent, of it one evening. How many pages did she read? 

5. Find .06, or 6 per cent, of $500; 2 per cent of $700; 4 
per cent of $600; 8 per cent of $900. 


274. Per cent means per hundred, or hundredths, and the 
sign for it is %. ; 
5 per cent, 5%, 735, and .05 represent the same thing. 
WRITTEN EXERCISES 


275. Express as a common fraction: 


1. 1% 4. 11% 7. 27% 10. 63% 
2. T% 5. 19% 8. 33% 11. 81% 
3. 9% 6; 17% 9. 51% 12. 17% 
Express as a decimal : 

13. 15% 15. 386% 17. 4% 19. 10% 
14. 24% 16. 45% 18. 6% 20. 380% 
Express as per cent with the sign: 

21. 785 24. .48 27. .08 30. .60 
22. zhi, 25. .75 28. .20 31. .09 


23. yy 26. .55 * 29. .02 32. .90 
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276. Finding a per cent of a number. 

z. Find ¢ of 12; @ of 16; 2 of 20; $ of 24; £ of 32; 
of 80. 

How do you find a fractional part of a number? 

2. How many are 745 of 800? 1% of 300? 54, of 500? 7% 
of 500? {14 of 600? 11% of 600? 

3. Find .4 of 200; .04 of 200; 4% of 200; .08 of 500; 8% 
of 500; .12 of 8300; 12% of 300. 

4. How many are 38% of 700? 6% of 400? 2% of 1200? 

5. Find 5% of $300; 4% of $400; 7% of $900. 


EXERCISES 
277. How many are 
1. 735 of 400? 4. .07 of 700? 7. 6% of 900? 
2: 0 of 800? 5. .16 of 300? 8. 5% of 1000? 
3. 13, of 200? 6. .21 of 400? 9. 8% of 1200? 
Find: 


10. 10% of $30 12. 11% of $500 14. 25% of 400 bu. 

11. 20% of $80 13. 14% of $300 15. 40% of 150 lb. 

16. Mr. Livingston had $100 and paid 22% of it for an 
overcoat. How much did the overcoat cost? 

17. A farmer had 300 chickens, of which 15% were Plymouth 
Rocks. How many Plymouth Rocks had he? 

1s. There are 800 books in a library, of which 12% are his- 
torical. How many historical books are in the library? 

19. In an orchard of 1100 trees 3% were plum trees. How 
many plum trees were there? 

20. There are 200 children in a school, and 53% of them are 
girls. How many girls are there in the school ? 

21. A certain school has 50 pupils enrolled. 380% of them 
are boys; how many girls are there? 
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WRITTEN EXERCISES 
278. 1. Find 24% of $47.25. 


$47.25 
24 Since 24% of a number is .24 of it, 24% of $47.25 
soann 16 «24 or B47-25, 
18900 Multiplying $47.25 by .24, the result is $11.34. 
9450 Hence 24% of $47.25 = $11.34. 
$11.3400 


Find to the nearest cent: 

14% of $875 6. 36% of $37.50 = 10. 12% of $4500 
26% of $562 7. 85% of $84.26 11. 44% of $7084 
5% of $83.40 8. 6% of $264.50 12. 715% of $842.34 
7% of $60.86 9. 8% of $409.25 13. 92% of $620.72 
14. Only 93% of a bushel of clover seed was good seed. If 


a bushel weighs 60 pounds, how many pounds of good seed 
were there ? 


2. 2S 2 


15. How much did a grocer pay for a tub of butter that sold 
for $15, if it cost 88% of the sum for which it sold ? 

16. Of the 1380 persons on board an Atlantic steamship, the 
crew was 40%. ‘low many were in the crew? 

17. A vessel that has 3255 miles to go covers 14% of the 
distance in one day. Find the distance traveled in a day. 

1s. A crop of sweet potatoes sold for $743.75. If the ex- 
pense of raising them was 48 % of this, how much did the crop 
cost ? 

19. The wheat necessary to make a barrel of flour that sold 
at $4.75 was purchased for 68 % of the value of the flour. How 
much was paid for the wheat ? 

20. A dealer was obliged to sell a lot of pineapples for which 
he had paid $115.50, at 92% of the cost. For how much did 
he sell them ? . 
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WRITTEN EXERCISES 


279. 1. Express decimally and as a common fraction in its 
lowest terms: 25% ; 5%; 384%; 125%; 4%. 


SOLUTIONS. pee 25; also 25% = 43, =}. 
8349, = ‘i also 334% = cae 
125% = 1.25; also 125% = 323 = 3- 
+7 = 005% also 29)= do =the 


It is seen that 4% means 3 of 1%. What does 4% mean? 2%? 3%? 


Express decimally as hundredths: 


2. 221% 5. 34% 8. 1% 11. 106% 

3. 303% 6. 61% 9. 2% 12. 120% 

4. 462% 7. 85% 10. 3% 13. 150% 
Express as a common fraction in its lowest terms: 
14. 20% 19. 124% 24. 34% 29. 831% 
15. 40% 20. 314% 25. 62% 30. 1121% 
16. 50% 21. 624% 26. 64% 31. 1334% 
17. 60% 22. 814% 27. 841% 32. 1374% 
18. 75% 23. 662% 28. 162% 33.. 2662 % 
34. To what per cent is # equivalent? ,.? 2? 14? 
souorons  TMSETR b= OH — 
Find the per cent equivalent of: 
35. 4 38. 4 aL, 44, 13 47. 
36. 4 39. 3 42. 8 45. 13 a8. 11 
37. 4 40. 4 43. f 46. 21 49, 32. 
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280. In many exercises, when the per cent has an easy frac- 
tional equivalent, the work can be shortened by using the 
fraction. 

Thus, in finding 334 % of 36 it is much briefer and easier to do it by find- 
ing 1 of 36 than by multiplying 36 by .33}. 

The following table of equivalents should be memorized, and 
applied whenever possible : 

TABLE 


60% = § 873% = 4 
124% = + 663% = % 


625%=§ | 83)%=4 


EXERCISES 

281. Find: 
1. 50% of 18 
. 25% of 28 


- 123% of 56 11. 175% of 80 
2 34% of 45 12. 624% of 64 

3. 20% of 25 162% of 60 13. 662% of 48 

4. 40% of 60 374% of T2 14. 831% of 66 

5. 75% of 48 10. 662% of 36 15. 873% of 96 

16. What is 100% of 25? of 82? of 46? of any number? 
Find 200% of 25; 800% of 16; 500% of 12. 

17. The Simplon tunnel in Switzerland is 12 miles long, 
and the St. Gothard is 75% as long. How long is the St. 
Gothard tunnel ? 

18. A man’s salary was increased to $24 per week. If his 
former salary was 87} % of this amount, how much had he been 
receiving ? 


© 2 Ao 


19. In a football game one team scored 18 points and the 
other 334% of that number. What was the score ? 


SECOND BOOK 193 


20. A lamb that weighed 90 pounds when sold had gained 
162% of its weight in the previous two months. How much 
had it gained? 

21. A certain ore yielded 662% of iron. How many tons of 
iron were obtained from 48 tons of the ore? 


22. If an electric railway connecting two cities is 24 miles 
long and 374% of its length is within city limits, how many 
miles are within city limits? 


WRITTEN EXERCISES 
282. 1. Find 123 % of $275.20; 4% of $275.20. 
8) $ 275.20 8)$ 2.7520 
$ 34.40 p 3440) 

Since 123% =i, the shortest way Since 1% means } of 1%, we first 
to find 121% of $275.20 is to find } of find 1% of $275.20 by moving the 
$275.20, which is $34.40. decimal point two places to the left, 
Hence, 121% of $275.20 = $34.40. and then find 3 of $2.7520 = § .344. 
Find: 

25 % of $93.84 7. $% 0f $36,928 12. 120% of $624.50 
334% of $46.08 8. 3% of $87,891 13. 250% of $316.48 
371% of $91.36 9. 3% of $40,000 14. 175% of $546.84 
163 % of $79.74 10. 2% of $39,762 15. 1621 % of $74.24 
662% of $84.42 11. 3% of $87,531 16. 1663 % of $97.89 

17. If a codfish trawl line contains 750 hooks, and the average 
catch fills 80% of the hooks, how many fish are taken each 


Gre Se i av sho 


time ? 

is. The cost of building a road was divided as follows: 
clearing, 662%; grading, 162%; rocking, 162%. What did 
each class of work cost, if the total cost was $5685.30 ? 

19. If artificial ice is made at a cost of $1.60 per ton and 
retailed for 2623 % of the cost, what is the selling price ? 
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20. There are 1016 people in a certain village in Kent. If 
874% of the inhabitants are native born, how many are native 
born ? 

21. If the income one year from a certain publication was 
$14,568, of which 373% came from advertisements and 331% 
from sales and subscriptions, what was the income from each 
of these departments ? 

22. Anacre of land produced 18,756 pounds of sugar beets. 
How many pounds of sugar did these beets contain, if a test 
showed them to be 162% sugar? 

Only 75% of the sugar could be extracted. How many 
pounds of sugar did the acre yield? 

| MISCELLANEOUS EXERCISES 
283. Kind: 
6% of 243 6. 25% of 760 11. 105% of $213.81 
33% of 368 7. 184% of 984 12. 110% of $496.28 
9% of 785 8. 44% of 841 13. 13873% of $620.80 
8% of 904 9. 162% of 549 14. 225% of $391.04 
61% of 682 10. 873% of 968 15. 3081% of $846.37 

16. A diver’s suit weighs 125 pounds. How much does the 

helmet weigh, if it is 64% of the entire weight ? 


So RoR 


17. The total yield of some date palms was 128 bunches of 
dates. Find the average yield per tree, if it was 64% of the 
total yield. 

One of these bunches weighed 45 pounds, but the average 
weight was 40% of this. What was the average weight per 
bunch? 

1s. It cost Mr. James $196.50 to raise and market his 
cherries. If he paid 80% of this for picking them, how much 
did the picking cost ? 

If he sold the cherries for 283}% of their cost, how much 
did he receive for them? 
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19. A car load of lambs weighing 25,000 pounds lost 74% 
of their weight in the course of transportation to market. 
Find the whole loss of weight. 

20. Kind the output of a starch factory that uses 1200 
bushels of potatoes per day, if the potatoes weigh 60 pounds 
per bushel and yield 16% of their weight in starch. 


284. Finding what per cent one number is of another. 

1. What part of 100 is 81? What per cent of 100 is 31? 
What per cent of 100 is 5? 20? 25? 50? 15? 33%? 

2. What part of 10 is 5? How many hundredths of 10 is 
5? What per cent of 10 is 5? 

3. What part of 12is 3? How many hundredths of 12 is 
3? What per cent of 12is 3? What per cent of 12is 6? 9? 

4. What part of 15 is 5? What per cent of a number is 
4 of it? What per cent of 15 is 5? 10? 

5. What part of 4is 2? What per cent of 4 is 2? 


EXERCISES 

285. What per cent of 
te NOs Oe 6. $36 is $9? 11. 2is 3? 
2. 28 is 7? 7. $48 is $12? 12. $ is 3? 
3. 50 is 5? S. (2 mi. is 9 mi.? 13. $is 4? 
4. 60 is 12? 9. 25 bu. is 10 bu.? 14. 2is }? 
5. Td is 20? 10. 60 lb. is 15 lb.? 15. # is}? 


16. A quart is what per cent of a gallon? 

17. What per cent of a pound is 12 ounces? 

1s. What per cent of an hour is 20 minutes? 

19. Mrs. Hicks used 50 yards of thread from a 200-yard 
spool. What per cent of the spool of thread did she use? 

20. Mr. Carter had $24 in his pocketbook and spent $6 for 
a ton of coal. What per cent of his money did he spend? 
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21. If 5 out of every 50 tons of anthracite coal mined in 
Alberta are used about the mines, what per cent of the output 
is used there ? 

22. From an Ontario farm worked on shares 36 bbl. of 
apples were secured, of which 12 went to the owner. What 
per cent of the apples did the owner receive ? 

23. Of the 40 passengers on an electric car running between 
two cities, 30 rode the entire distance. What per cent of the 
passengers rode all the way? 

24. A freight car and its load weighed 60 tons. If the load 
weighed 40 tons, what per cent of the total weight was the 
weight of the load ? 

WRITTEN EXERCISES 

286. 1. What per cent of $288 is $14.40 ? 

So._ution. — Since $14.40 + $288 = .05, $14.40 is 5 hundredths, or 5%, 
of $288. 

2. What per cent of $8.64 is $3.24? 

SoLution. $5.24 + $8.64 = 375; that is, 83.24 is 374% of $8.64. 

What per cent of 


3. $150 is $72? 8. $2160 is B54? 13. § is §? 

4. $380 is $95? 9. $77.25 is $6.18? 14. 18 is 9? 

5. $728 is $455? =. 10. $48.32 is $38.02? 15. .64 is .12? 

6. $5.82 ig $1.94? 11. $50.94 is $84.90? 16. .48 is .08? 

7. $2.50 is $4.05? 12. $85.36 is $10.67? 17. 96% is 30%! 
What per cent of 
18. 1 mile is 52 rods? 20. | ton is 910 pounds? 
19. 1 section is 100 acres? 21. 1 day is 1260 minutes? 


22. If the income from an acre of strawberries was $495 and 
the cost of production was $198, what per cent of the income 
was the cost? 
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23. What per cent of the 5576 butter and cheese factories of 
Canada does Quebec contain, if it contains 1992 factories? 

24. In a certain school there are 752 pupils, of whom 282 are 
in the high school department. What per cent of the pupils 
are in the high school ? 

25. In crossing the Atlantic a vessel used 3570 of the 4760 
tons of coal on board. What per cent of the supply was used ? 


26. A man who owed $ 20,000 could pay only $4900. What 
per cent of his debts could he pay ? 

27. Of 6225 baskets of fruit shipped from Niagara to Mon- 
treal, 2739 were spoiled by adelay. What per cent of the fruit 
was spoiled ? 

28. A certain mining town contains 4160 inhabitants, of 
whom 5640 are miners. What per cent of the population are 
miners ? 

29. Ina recent year there were 210,000 miles of ocean cable 
in the world, of which 40,600 were in the Atlantic Ocean. 
What per cent of the cable was in the Atlantic ? 


30. A 20-dollar gold coin was so badly worn that it had lost 
10 cents in value. What per cent of its weight had been worn 
away ? 

31. In 1906 there were about 110,000 Indians in Canada, of 
whom about 25,000 were in British Columbia. What per cent 
of the Indian population was in B.C. ? 

32. In 1901 Canada produced 150,000,000 bu. of oats, of 
which Manitoba produced 10,500,000 bu. What per cent of the 
whole did Manitoba produce ? 

33. A manufacturing business valued at $ 225,000 is owned 
by three partners : Hale, Chesley, & Hoit. If Mr. Hale’s share 
is $140,625, Mr. Chesley’s $56,250, and Mr. Hoit’s $28,125, 


what per cent of the business does each man own ? 
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287. Finding a number when a per cent of it is given. 

1. If $ofa number is 9, what is+of it? What is the number ? 

2. If 745 of a humber is 21, what is 74, of it? 48° of it? 
If 7% of a number is 21, what is 1% of it? 100% of it? 

3. If 15% of a number is 30, what is 1% of it? What is 
the number? How does this result compare with 30 + .15? 

In what two ways, then, may we find a number, if 15% of 
it is given ? 

4. 6% of a number is 24. Find the number in two ways. 

5. If 333%, or 4, of a number is 4, what is the number? If 
75%, or #, of a number is 15, what is the number ? 


EXERCISES 
288. Find the number of which 
1. 1218 1% 6. 12 is 20% 11. 10 is 3% 
2. 151s 5% 7. 22 is 25% 12. 13 is 334% 
3. 27is 9% 8. 41 is 50% 13. 20 is 162% 
4. 60 is 830% 9. 80 is 40% 14. 25 is 124% 
5. 36 is 12% 10. 27 is T5% 15. 50 is 663% 


16. If 50% of a man’s working day is 44 hours, how many 
hours per day does he work ? 

17. A baseball team lost 8 games, or 25% of the total num- 
ber of games played. How many games were played ? 

1s. When a ring is 16 carats fine, it is 662% pure gold. 
If the ring were pure gold, how many carats fine would it be? 

19. How many sweet potato plants does it take to yield a 
barrel of sweet potatoes, if 25 plants yield 20% of a barrel ? 

20. How much mail and express matter passes through the 
Union Station, Toronto, each day, if 834 % of it, or 300 tons, is 
mail matter alone ? 

21. Ifa fast freight goes 20 % of its journey from Ottawa to 
Port Arthur in 10 hours, how long does the trip take ? 
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22. If it takes 25% of a man’s salary to pay his rent, which 
is $15 a month, what is his salary ? 

23. When a grocer had sold 40% of a case of eggs, 12 dozen 
had been sold. How many dozen eggs did the case hold? 

24. A fruit dealer sold 373% of a box of grapefruit. How 
many did the box contain at first, if he sold 24? 

25. Find the total weight of a bale of sponges from Turkey, 
if the covering weighs 2 pounds, or 4% of the total weight. 

26. It requires 120 tons of wood pulp to make the paper 
necessary to supply a certain newspaper for one day. If this 
is 80% of the weight of the paper, how many tons of paper are 
used per day? 

WRITTEN EXERCISES 
289. 1. Find the number of which 84 is 24%. 


SOLUTION. 24% of the number = 84; 
that is, .24 of the number = 84. 
Hence the number = 84 ~ .24 = 350. 


2. Find the number of which 2738 is 873 %. 


SOLUTION. Since 874% = {, 278 is 7 of the number. 
Since 7 of the number = 273, 
2 of the number = # of 273, or 39. 
Hence, the number = 8 times 39, or 312. 


39 
Or, to shorten the work, the number = ; of 273 = 312. 


Find the number of which 
225 is 15% 8. $24.84is 6% 13. § 1.141827 
176 is 20% 9. $36.95is 4% 14. $ 4.20is 3% 
884is 25% 10. $43.471842% 15. $79.62 is 872% 
504 is 28% 11. $93.60is 64% 16. $87.95 is 1662% 
880 is 55% 12. $68.22is 75% 17. $90.97 is 1832% 
is. A manufacturer received 500 pounds of yarn, which was 
8% of his order. How much yarn had he ordered ? 


IDO w 
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19. How much steel was used in constructing a Canadian 
government building, if 12% of it, or 1200 tons, was used in 
the dome ? 

20. In six hours 6000 tons of coal were loaded on a vessel. 
If this was 80 % of her load, how many tons did she carry ? 

21. A quantity of rice lost 20% of its weight in being hulled 
at the mill. If the hulls weighed 4752 pounds, what was the 
weight of the rough rice ? 

22. When 6875 tons of ice had been put into an ice house on 
Lake Erie, 624% of its capacity was occupied. Find the 
capacity of the ice house in tons. 

23. If the shrinkage of a quantity of wheat in drying was 
2% and amounted to 775 pounds, how much did the wheat 
weigh before drying? 

24. If 32% of the people in a certain city are voters, and 
there are 40,176 voters, find the population of the city. 

25. It is estimated that by skimming cream from milk only 
80% of the butter is obtained. If the modern method of sep- 
arating extracts all of the butter, what should be the yield of a 
cow that by the old method produced 180 pounds of butter per 
year? 

26. A grocer bought 65 dozen ears of green corn at 12¢ per 
dozen. If this was 75% of the sum for which he sold the corn, 
how much did he receive for it? 

27. A barrel of flour weighing 196 pounds sold at the gro- 
cery for 34¢ per pound, which was 140% of the cost. Find 
the cost. 

28. How many feet of barbed wire are there on a spool, if 12 
feet is 4 % of it? 

29. If the coal output of British Columbia one year was 
1,600,000 tons, or 32% of the total output of Canada, how 
much coal was produced that year in Canada ? 
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290. Summary. 

You have learned how to find: a per cent of a number; 
what per cent one number is of another; and a number when 
a per cent of it is given. 

291. The number of which a per cent is found is called the 


Dase. 


292. The number of hundredths found is called the rate, or 
rate per cent. 


293. The result obtained - finding a per cent of Ue base 
is called the percentage. 

Thus, in 5 % of $120 = $6, $120 is the base, 5% is the rate, and $6 is the 
percentage. 

294. With the aid of these terms, we may now express in 
brief form the principles learned in the preceding pages : 

The percentage equals the base multiplied by the rate. 

The rate equals the percentage divided by the base. 

The base equals the percentage divided by the rate. 


WRITTEN EXERCISES 


295. 1. Given the base 245, and the rate 8%; find the per- 
centage. 

2. If the percentage is $5.50 and the base $22, find the rate. 

3. Find the base, if the percentage is $75 and the rate 4%. 


Fill blanks: 


BASE RATE PERCENTAGE 
4, $249.36 162% 
See ee 78% $412.62 
6. £694.80 —_—— $260.55 


7. $848.25 106 % aoe 
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8. If $275 will pay 55% of Mr. Hall’s debts, how much 
does he owe? 
9. Find the number of bushels of wheat in a schooner’s 
cargo of 27,600 bushels of grain, if 462 % of it is wheat. 
1o. What per cent of the work of painting a house did a 
painter do in 63 days, if he completed the work in 274 days? 
11. If 28 shirtsis 2% of the weekly output of a shirt factory, 
how many shirts are made there each week? 
12. A wholesale dealer bought 8270 barrels of sweet potatoes 
at $1.25 per barrel. If he sold 60% of them @ $1.75, 30% @ 
$2.25, and the remainder @ $1, how much did he gain? 


Se er 


13. This diagram, 4 inches long, represents the total ‘én 
of the produce of the fisheries in the Dominion of Canada in 
the year 1904. 

The part that represents the value produced by Nova Scotia 
is 1.24 in. long. What per cent of the total value did Nova 
Scotia produce that year ? 


_ 14. Ontario’s part of the diagram is .3 in. long; New Bruns- 
wick’s, .8 in. long; Quebec’s, .29 in. long; British Columbia’s, 
.9 in. long; Prince Edward Island’s, .18 in. long. 

What per cent did each of these provinces produce ? 


15. What per cent of the total value of the fisheries was 
produced in all the other provinces of Canada ? | 


16. If 84% of the farms in the Dominion in one year were 
worked by their owners, and there were 544,650 farms, how 
many were worked by their owners ? 

17. In a certain year 1,146,992 cords of spruce wood were 
used in the manufacture of wood pulp. If this was 76% of all 
the wood used for pulp that year, how many cords were used? 
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Commercial Discount 


296. 1. ‘To stimulate trade a merchant reduced his prices 
5% on purchases amounting to $20 or more. What was the 
reduction in the price of a rug marked $40? 

2. If a manufacturer makes a deduction of 2% from his 
prices, for cash payment, what deduction for cash would he 
make on a bill of goods amounting to $300? 


297. Any deduction made from a fixed price or amount 
is called a discount. 


298. Discounts are usually reckoned as some per cent of the 
price or amount. The per cent of discount is called the rate 
of discount. 


299. Many articles of merchandise have fixed prices which 
are published in catalogues and price lists. 

Such prices are known as list prices. 

300. For various reasons, discounts are often given from the 
list price or the marked price. and are frequently spoken of as 
so many “per cent off.” 

Thus, if an article listed or marked at $1.50 is sold at “10% off,” the 
discount is 10 % of $1.50, or $.15, and the selling price $1.50 — $.15, or $1.35. 

301. The price after the discount has been taken off is called 


the net price. 
EXERCISES 


302. Find the discount when the list price and rate of dis- 


COuMU are = 


1. 20¢,5% 5. $12, 50% 9. $18, 831% 
2. 50%, 6% 6. $25, 20% 10. $64, 123% 
3. 254, 8% 7. $36, 25% 11. $48, 162% 
4. 804, 10% 8. $24, 40% 12. $72, 871% 
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13. Find the discount on a mandolin that is listed at $25, if 
it is sold at 5% off for cash. 

14. The list price of a wagon is $80, from which 10% dis- 
count is offered. Find the net price. 

15. At a bargain sale some tapestry curtains were marked 
down 20%. If the regular price was $5 per pair, what was the 
selling price? ) 

16. A bill of goods amounting to $600 was discounted 3% 
for cash. How much was the discount? 

17. A graphophone catalogued at $50 was sold at 25% off. 
Find the discount. 

18. How much does a lady pay for 4 yards of linen, if the 
price, $.50 per yard, is marked down 8%? 

19. To make room for new stock a dealer sold oilcloth 
marked $.75 per yard at a discount of 20%. What was the 
selling price ? 

WRITTEN EXERCISES 


303. Find the discount on articles listed as follows: 


1. $2.25, 8% off 4, $14.75, 20% off 
2. $3.80, 5% off 5. $35.48, 25% off 
3. $5.50, 6% off 6. $54.75, 832% off 
Find the net price, net cost, and total discount in each : 
ARTICLES PRICE RaTE oF DiscounT 
7. 12 tents $28.00 3% 
8. 15 rowboats 35.00 10 % 
9. 20 shotguns 32.00 374% 
10. 18 gun cases 3.00 163% 
11. 24 revolvers 7.50 334% 
12. 36 fishing rods 1.60 123% 


13. 30 hunting knives 1.75 20 % 
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14. Find the net price of a desk listed at $32.50, discount 20 %. 

15. ‘There was a discount of 50% on a set of Shakespeare's 
works the lst price of which was $41.50. Find the discount. 

16. The list price of a set of Dickens was $22.50. At a dis- 
count of 834%, for how much was the set sold? 

17. If your father buys a set of books by Victor Hugo at 
$16.25, discount 40%, how much does he pay ? 

1s. A merchant sold go-carts at 30% off. What was the 
selling price of one marked $18.50? 

19. How much must a dealer pay for 9 cameras listed at $25 
each, if there is a discount of 15%? 

20. Mr. Burton bought a suit of clothes from a dealer who 
was selling out, at 25% off. If the suit was marked $27, how 
much did he pay for it? 

21. Find the cash cost of 220 feet of garden hose at 74% per 
foot, discount for cash 10%. 

22. Find the net cost of 3 cases of crayons, each holding 
100 gross, at a discount of 20%, list price 5% per gross. 

23. Silk mufflers listed at $2.25 each are sold to a retailer at 
a discount of 162%. if the retailer buys 3 dozen, how much 
discount does he receive? 

24. A manufacturer purchased 3600 yards of gingham at 
63¢ per yard, and received 3% discount by paying within 10 
days. What was the net cost of the goods? 

25. A hardware merchant ordered 250 pounds of horseshoe 
nails at $.22 per pound, discount 40%. How much was his bill? 

By paying cash, the merchant received a further discount of 
5%. How much did he have to pay? 

26. A merchant in Fredericton bought a car load of damaged 
wheat weighing 42,000 lb. at 625% discount. If the original 
price was $.72 per bushel of 60 Ib., find the net cost. 


“ 


206 PROGRESSIVE ARITHMETIC 


REVIEW PROBLEMS IN INDUSTRIES 


304, 1. A certain farmer raised 72 acres of broom corn. If 
4} bu. of seed were required, how much was sown per acre? 

2. He bought the 
seed by weight. Ifa 
bushel of seed weighs 
50 pounds, how many 
pounds were there? 


3. Find the cost 
of the 225 lb. of seed 
at $7.40 per 100 lb. 


4. When the corn 
was full grown, the 
broom-making mate- 
rial, or brush, was ob- 
tained by cutting off 
the tops and thrash- 
ingouttheseed. Find 


the cost of thrashing the crop from 72 acres at $2.50 per acre. 


5. To dry the brush it was placed on shelves in sheds 9 ft. 
8 in. high, each shed containing a shelf for every 4 inches of its 
height. How many shelves were there in a shed? 

6. The cured brush was bound into 120 bales whose united 
weight was 20.7 tons. Find the average weight of a bale. 

7. How many pounds of cured brush were produced per acre? 

8. Find the yield of each acre in bales. What per cent of 
an acre’s yield was used in making one bale? 

9. It cost $35 per ton to produce the crop and prepare the 
brush for market. What was the total expense? 


10. The total cost being $724.50, how much in all did the 
owner gain, if he sold the baled brush at 43 ¢ per pound? 
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11. Broom corn is often sold by the ton. How much more 
or less per ton would he have made, if he had sold it at $90 
per ton ? 

12. If one ton of broom corn makes 100 dozen brooms of 
ordinary size, how many dozen brooms were produced from the 
crop of 20.7 tons? How many brooms did each of the 120 
‘bales make ? 

13. In a recent year Canada imported about 3,508,000 lb. of 
broom corn. If this was all made into brooms, how many 
dozen brooms were made from it ? 


14. In growing mushrooms, spawn is the material that takes 
the place of seed. Spawn 
consists of mushroom fi- 
bers in rich dirt. How 
many pieces of spawn 
were needed to plant a 
bed 120 feet long, if 4 
pieces were planted for 
every 8 inches of its 
length ? 

15. A house formush- 
rooms had on the sides | a) : 
6 such beds, and in the Wn ays \ Mi , Nay. We 
/middle 4 beds. Each NW "Ma “ \ 
middle bed held twice a 
as much as one of the 
others. How many 
pieces of spawn had to 
be used ? 

16. If the spawn was bought in bricks, and each brick was 
broken into 12 pieces for planting, how many bricks were 
required for the 10,080 pieces ? 
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17. How many pounds of spawn were planted, if each of the 
840 bricks weighed 1} pounds? At $157.50 for the spawn, find 
its cost per pound. 

1s. If the bricks had been broken into 9 pieces instead of 
into 12, how many more bricks would have been used ? 

19. What would have been the extra cost for the 280 ad- 
ditional bricks at 15¢ per pound ? 

20. The yield of mushrooms was 3 of a pound for every 
square foot of bed. How many pounds of mushrooms were 
produced, if the total area of the beds was 5040 sq. ft. ? 

21. The choice mushrooms, 334 % of the crop of 1890 Ib., 
were put into 10-pound baskets. How many baskets were used ? 

22. If 3-pound baskets were used for 50% of the mushrooms, 
find the number of 3-pound baskets used. 

23. How many 5-pound baskets did the remainder fill ? 

24. The proprietor of the Laurel House bought the choice 
ones, 630 lb., at 65% per pound. How much did he pay for 
them ? 

25. The 3-pound baskets, 315 in all, were sold on the market 
for $378. What was the average price received for them per 
pound and per basket ? 

26. How much was received for the 315 pounds put up in 
5-pound baskets at $2.25 per basket ? 

27. What were the receipts for the entire crop ? 


The scarcity of oysters in natural beds and the increased de- 
mand for oysters has led to the transplanting and raising of 
oysters either on old beds or on artificially prepared beds called 
“oyster farms.” Where the ocean bottom is not naturally 
rocky or gravelly, it is prepared for the reception of the young 
oysters, or “seed oysters,” by strewing it with oyster shells. 

28. An oyster farm of 250 ac. in Northumberland Str. was 
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strewn with 17.500 bushels of oyster shells. Find their cost 
at 34¢ per bushel. 

29. ‘Vhirty-five bar- 
rels of seed oysters 
from Prince Edward I. _4 
were planted per acre. 
How many barrels of 
seed were required for 
the farm of 250 acres ? 

30. Find the cost of 
the seed, 8750 barrels, 
at $1.25 per barrel. 


31. A barrel con- ~ 
tains 15,000 seed oy- 
sters. How many 
oysters were planted 
per acre? How many were planted on the whole farm ? 

32. The oysters matured in three years. During this time 
32 % were destroyed by starfish and other natural enemies, and 
6% stolen by “ oyster pirates.” How many of the 181,250,000 
were thus lost ? 

33. Of the remaining 81,575,000, 84% were gathered. How 
many oysters were gathered ? 

34. Of the choice oysters, 33 millions were sold at 11¢ a dozen, 
and 41 millions at 9¢adozen. How much was received for them? 

35. There were 15,000 barrels of second-grade oysters, aver- 
aging 1400 to the barrel. How much was received for these 
at 371¢ per hundred ? 

36. The rest of the oysters, 39,105,000, were shucked and sold 
at the rate of 4¢ each. How much was received for them ? 

37. What were the total receipts for this crop of oysters ? 
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38. A retailer bought a barrel containing 1368 second-grade 
oysters for $6.84. He removed them from the shells and sold 
them at 40% a quart. How much did he gain, if the average 
number in a quart was 48? 


39. A rice grower during one season sowed 225 bushels of 
rice seed, or 24 bushels per acre. How many acres did he sow? 


40. During the 
season the field re- 
ceived a depth of 18.72 
inches of water from 
irrigating canals and 
9.35 inches of rain- 
fall. If 15.68 inches 
evaporated, find the 
useful depth of 
water. 

41. After drying 
the field for harvest, 
the planter used two 
reapers to cut the 90 acres of grain. If each reaper cuts 11.25 
acres per day, how long did it take to harvest the crop ? 

When the grain was thrashed there were 900 sacks of rough 
rice, weighing 162 pounds each. Find the number of : 


42. Sacks per acre. 

43. Bushels of 45 pounds each, per acre. 

44. Bushels from the whole field. 

45. For having his land irrigated the owner paid 2 sacks of 
rice per acre to the canal company. What per cent of his crop 
did he pay? What per cent did he have left? 

46. Having paid 20% of his crop of 8240 bushels for irriga- 
tion, how many bushels of rough rice did he have left? 


SECOND BOOK 211 


47. This rice was sold at the mill for 85¢ per bushel. How 
much money was received for the 2592 bushels ? 

4s. The expense, aside from irrigation, was $17.88 per acre. 
What was the expense for the 90 acres? 

49. What was the profit on the crop? 

50. How many pounds of rough rice were sold at the mill, 
each of the 2592 bushels weighing 45 pounds? 

51. Every 162-pound sack of rough rice yielded 100 pounds 
of cleaned rice when milled. How many pounds of cleaned 
rice were obtained from the 116,640 pounds of rough rice ? 

52. How many hours did it take to mill this rice, if the 
capacity of the mill was 648 sacks per 12 hours ? 

53. How much less did the 72,000 pounds of cleaned rice 
weigh than the rough rice ? 

54. If the hulls removed from the rough rice weighed 23,328 
pounds, what per cent of the rough rice consisted of hulls ? 

55. If the rest of the 44,640 pounds lost in milling consisted 
of bran and polish which sold, when mixed, at $15 per ton, find 
the sum received for the bran and polish. 

56. If 23% of the cleaned rice was broken during milling, 
how many pounds of broken rice were there? how many 
pounds of whole rice? 

57. At 53¢ per pound, what was the value of the 55,440 
pounds of unbroken rice ? 

58. If the 16,560 pounds of broken rice sold for $414, at’ 
what price per pound did it sell ? 

59. One year about 84584 tons of rice were consumed in 
Canada. If the population that year was 5,638,750, how many 
pounds, on the average, were consumed by each person ? 

60. At a cost of $1.05 per rod, find the expense of making 
34 miles of irrigating canals for rice land. 
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61. A violet grower, in order to have a large number of cut- 
tings from which to select, bought 14,550, and planted 4 of 
them. How many cuttings did he plant ? 


62. His receipts during 
the season were distributed 
as follows: 

October . . .#187.50 
November. . . 236.25 
December. . . 387.50 
January . . . 405.00 
February . . . 3875.00 
March .. ... 861.00 
AT ke OMe 
May «sw |) 6 BULOD 


What per cent of the 
total receipts were the re- 
ceipts of each month ? 


63. The schedule of prices per 100 violets was: 

Oct., $1 Dec., $2 Keb., $1 Apr., $.75 
Nov., $1 Jan., $1.50 Mar., $.75 May, $.75 

How many violets were sold during each month? Find the 
total number sold. 

64. Since 218,250 violets were obtained from 4850 plants, 
what was the average number of violets from each plant? 

65. All these flowers were sent to florists in distant places at 
an express charge of 8¢ per 100 violets. Find the entire ex- 
pense of sending them by express. 

66. If these charges, $174.60, were 334% of the entire ex- 


pense, how much did it cost to cultivate and market the violets ? 


67. What was the gain on the season’s crop of violets ? 
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MEASURES AND EQUIVALENTS 
Measures of Weight 


305. Avoirdupois weight. 

The pound composed of 16 ounces, used in weighing bulky 
articles, is called an avoirdupois pound. 

In delicate weighing, a small unit of weight called a grain, 
originally the weight of a grain of wheat, is used. 


. Se. oe oe . . 
1 grain = 3) Of an avoirdupois pound 


For complete tables of denominate numbers:see pages 278-280. 


306. Troy weight. 

In weighing gold, silver, platinum, and some kinds of jewels, 
a weight equal to 5760 grains, or 246 of an avoirdupois pound, 
is used as a unit of weight. 

This weight is called a troy pound. 

qb of a troy pound, or 480 grains, is called a troy ounce. 
1 of a troy ounce, or 24 grains, is called a pennyweight. 


20 
These related weights form the table of troy weight. 


24 grains (gr.) =1 pennyweight, dwt. 
20 pennyweights = 1 ounce, OZ. 


12 ounces = 1 pound, lb. 


In writing prescriptions physicians often use these units: 


20 grains =1 scruple 
3 scruples = 1 dram 
8 drams =1 ounce (troy) 


Except in filling prescriptions, druggists buy and sell by avoirdupois 
weight. 
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WRITTEN EXERCISES 


307. 1. Which is heavier, and how much, a pound of gold 
or a pound of cotton ? ‘ 


2. How many grains are there in an avoirdupois ounce ? 


3. What decimal part of a troy ounce is an avoirdupois 
ounce? Obtain the answer to the nearest thousandth. 


4. A druggist bought 1 100-ounce tin of quinine, 3 50-ounce 
tins, 5 25-ounce tins, and 3 15-ounce tins. How many pounds 
and ounces of quinine did he buy ? 

5. A drug company wishes to make 4000 pills containing 
5 grains of quinine each, 4000 containing 3 grains each, and 
12,000 containing 2 grains each. How many pounds of qui- 
nine must be used? Find its cost at 263 ¢ per ounce. 


6. A man sold 125 bales of cotton, weighing 80 T. 875 lb. 
net, at 8.45% per pound. How much did he receive ? 
7. Find the value of 12 T. 840 lb. of pig iron, at $18.40 
per long ton. 
8. When oats are selling at $1.10 per 100 lb., how much 
will be received from a sale of 5 T. 636 lb. ? 
9. How much is a pound of gold worth at the English mint 
coinage rate, $18.949584 per ounce in Canadian money ? 
Find the value, to the nearest cent, of the following weights 
of silver, at 66% per ounce: 
10. 5lb. 80z. 12. 40z.5dwt. 14. 2b. 10 0z. 3 dwt. 
11. 2lb.100z. 18. 1lloz.4 dwt. 15. 11b. 16 dwt. 124 or. 
16. The Canadian silver 50 coin weighs 180 gr. (nearly) 
and is #7 pure silver. Find its bullion value, or the value of 
the silver in it, when silver is worth 64 cents per ounce. 


17. How many silver spoons, each weighing 2 oz. 5 dwt., can 
be made from a silver bar weighing 6 lb. 4 oz. 10 dwt. ? 
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1s. United States standard gold coins, the eagle ($10) and 
the double eagle ($20), are legal money in Canada. United 
States gold coins are ;% pure gold and 5/5 copper, by weight. 

19. The value of a gold coin is the value of the pure gold in 
it. A double eagle weighs 214 dwt. How much, to the nearest 
hundredth of a cent, is 1 pennyweight of pure gold worth? 

20. How many pennyweights of pure gold are worth $1? 

21. A Toronto goldsmith bought 1 1b. 2 oz. of gold bullion 
at $1.03 per pennyweight. How much did it cost him? 

22. Gold coin in banks is often piled in bags containing 
$5000 each, and is weighed instead of being counted out. 
How many pounds and ounces should such a bag contain ? 

23. If you should draw $15,000 in gold coin from a bank, 
how many pounds and ounces of gold ought you to receive ? 

24. The English sovereign ($4.862 in Canadian money) 
weighs 123.274 grains, and is 43 pure gold and +, alloy, by 
weight. How many grains of pure gold does a sovereign con- 
tain? Express 60 sovereigns in Canadian money. 


25. How much is a sovereign worth when it has lost ?% 
in weight, if it is then worth only its actual weight? 

26. Find the weight of $1,000,000 in United States gold 
coin fresh from the mint. 

27. In shipping $1,000,000 in new gold eagles from New 
York to London, the loss in weight due to wear amounted to 
188 dwt. 3 gr. Find the loss in dollars. 

What per cent of the million dollars was lost ? 

28. Seventeen tons of ore sent to the smelter contained .48 oz. 
of gold worth $20 per ounce, and 25 oz. of silver worth 65 ¢ 
per ounce. Find the value of precious metal per ton of ore. 

29. One year the total production of platinum in Canadian 
mines was 3 lb. 4 0oz., worth $771. Find its value per ounce. 
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Measures of Volume and Capacity 


308. A pile of 4-foot firewood, 8 feet long and 4 feet Bley is 


called a cord. 
1 cord = 128 cu. ft. 


309. One fourth of a pint, liquid measure, is called a gill. 


This measure is little used. 
For the more common measures of volume aud capacity, see the tables. 


310. Useful equivalents. 


A gallon is equivalent to 277.274 cu. in., and a bushel to 


2218.192 cu. in. A gallon is thus slightly more than 4 of 
acu. ft. and a bushel slightly more than 1,% cu. ft. In the 


following exercises (311) use these as working equivalents : 


1 gallon = »4, of a cu. ft.; or 6} gal. =1 on. ft. 
1 bushel = 1,% cu. ft. 


WRITTEN EXERCISES 


311. Find the number of cords of 4-foot wood in: 
1. A pile 120 ft. long and 4 ft. high. 

2. A pile 76 ft. long and’6 ft. high. 

3. A pile } mi. long and 8 ft. high. 

4. A load 8 ft. long and 4} ft. high. 


5. What decimal fraction of a cubie foot is equivalent to 1 
gallon? to 1 quart? 

6. How many bushels of grain can be stored in an elevator 
bin 7 ft. square and 80 ft. high ? 


7. A vat at a cheese factory is 11 ft. long, 4 ft. wide, and 34 
ft. deep. How many gallons of milk will it contain? 
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8. The inside dimensions of a car are: length, 36 ft. ; 
width, 8 ft. 4in.; height, 8 ft. Find its cubical contents. 

9. If the car could be filled to the top with oats weighing 34 
pounds to the bushel, how many pounds of oats would it con- 
tain, the cubical contents of the car being 2400 cubic feet ? 

10. The greatest load that the railroad company allows the 
car to carry is 80,000 Ib., called its capacity. Since the 
weight of the oats when the car is filled to the top is 63,750 Ib., 
how much less is that than the permitted capacity of the car ? 

11. If the car could be loaded to the top with wheat weigh- 
ing 60 pounds to the bushel, how much would the load exceed 
the capacity allowed by the company ? 

12. How many bushels of wheat would there be in the car, if 
the bottom were covered to a depth of 1 foot? 

13. To what height is the car filled with wheat when the load 
is the greatest the car may carry, 80,000 pounds ? 

14. When empty, the car weighs 35,000 pounds. Find its 
weight when loaded with 1200 bushels of shelled corn weigh- 
ing 56 pounds to the bushel. 

15. Find its weight when loaded with 200 2-bushel bags of 
clover seed, 60 pounds to the bushel, 80 200-pound bags of 
bran, and 225 bushels of potatoes, 60 pounds to the bushel. 


16. At a grocery store a boy saw these marks on the heads 
of some barrels of sugar: 


The first weight is the weight of barrel and sugar, the second 
the weight of the empty barrel. Find the cost of the sugar 
in all the barrels at $4.25 per 100 pounds, 
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The abbreviation for barrel or barrels is bbl. 
Find the weight and the cost of: 


Wc 
18. 
ie}, 
20. 
al. 


16 bbl. flour, each 196 lb., at $4.75 per barrel. 

20 bbl. salt, each 280 lb., at $1.15 per barrel. 

120 bbl. pork, each 200 lb., at $12.80 per barrel. 

2 bbl. dressed chickens, 275 lb., 280 lb., at 134¢ per pound. 
3 tierces lard, 250 lb., 290 lb., 260 lb., at $7.55 per 100 lb. 


Find the gain on each of the following: 


22. 
23. 
24. 
25. 
26. 
27. 
28. 
. 4 bags peanuts, each 4 bu. $1.40 per bu. 5¢ per qt. 

. 6 boxes dates, each 30 Ib. $2.50 per box 10 ¢ per lb. 

. 7 cases eggs, each 30 doz. $6.45 percase 26¢ per doz. 

. 8 tubs butter, each 60 lb. 224. ¢ per Ib. 27 ¢ per lb. 

. 12 25-lb. boxes apricots. 91¢ per lb. 12 ¢ per lb. 

. 18 tons meal, 100-lb. bags. $1.25 per bag $1.45 per bag 
. 12 tons bran, 200-lb. bags. $19 per ton $ 1.10 per ewt. 


ARTICLE BuyiInG PRICE SELLING PRICE 
1 bbl. linseed oil, 49 gal. 38 ¢ per gal. 50¢ per gal. 
1 bbl. coal oil, 52 gal. $5.75 14 ¢ per gal. 
1 bbl. turpentine, 50 gal. = 671 per gal. 90 per gal. 
1 bbl. pine tar, 50 gal. $ 5.25 25 ¢ per gal. 
1 bbl. paint, 47 gal. 58 ¢ per gal. 75 ¢ per gal. 
1 bbl. molasses, 50 gal. 281 ¢ per gal. 35¢ per gal. 
1 bbl. potatoes, 2% bu. $ 1.60 20¢ per pk. 


312. Water in large quantities is measured by the barrel of 
313 gallons, by the cubic foot, and by the thousand or million 
gallons. 
In all ordinary calculations the weight of a cubic foot of 
water is taken as 624 lb. or 1000 oz., and of a gallon as 10 lb. 
1 cu. ft.=1728 cu.in. = 5+ oy! 285 gal. =6.28* gal., or 64 gal. nearly. 
Since 1 gallon of water weighs 10 pounds, and 1 cubie foot 
= 6} gallons, the weight of 1 cubic foot of water = 6} times 
10 lb. = 624 lb. 
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WRITTEN EXERCISES 


313. Hereafter, unless the contrary is expressly stated, use 
the following measures and approximate equivalents : 


1 barrel of water = 31} gallons * 
1 cubic foot = 6; gallons 


1 cubic foot of water weighs 623 pounds 
1 gallon of water weighs 10 pounds 


1. Find the capacity in barrels of a rectangular cistern 6 feet 
square and 103 feet deep; of one 16 feet deep, 83 feet long, 
and 74 feet wide. 

2. The tank in the tender of a locomotive held 7500 gallons. 
Find its capacity in cubic feet; in barrels. 

3. A city uses 18? million gallons of water per day. Express 
this quantity of water in cubic feet. 

4. A city had 8 slow sand filters for purifying its drinking 
water. Each filter discharged 275,000 cubic feet of water per 
day. How many gallons of water were filtered per day ? 

5. The area drained by the St. Lawrence River system is 
350,000 sq. miles. A square mile is equal to 27,878,400 sq. ft. 
How many million gallons of water, to the nearest million, fall 
on this area during a year if the total rainfall is 30 in. ? 

6. The water of the Dead Sea is 1.24 times as heavy as fresh 
water. How much does a gallon of Dead Sea water weigh ? 

7. Milk is about 1.03 times as heavy as water. What is the 
approximate weight of milk in a vat containing 600 gal. of milk? 


8. Ice is .92 as heavy as water. How much will a block of 
ice 2 ft. by 30 in. by 12 in. weigh ? 
* The barrel is not a standard measure and varies in capacity. 
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9. A cubic foot of one kind of marble weighed 1634 pounds, 
and of another kind 184% pounds. How many times as heavy 
as water was each kind ? 

10. Cork is .24 as heavy as water. How much does a cubic 
foot of cork weigh ? 

11. Find the weight of a granite corner stone 4 ft. square 
and 80 in. thick, if granite is 2.72 times as heavy as water. 

12. Steel is about 7.84 times as heavy as water. Find the 
weight of a steel plate 90 in. by 56 in. and 32 in. thick. 

13. Lead is 11.35 times as heavy as water and tin 7.28 times 
as heavy as water. How much more does a cubic foot of lead 
weigh than a cubic foot of tin ? 


Measures of Temperature 


314, Ona Fahrenheit (F.) thermometer, the one in common 
use in America, the freezing point of water is 
marked 32, for 32 degrees, and the boiling point 
212. For ordinary purposes, however, thermom- 
eters are not marked as far as the boiling point. 

Since the difference between the freezing and 
boiling points of water, 212° — 32°, is 180°, one 
degree Fahrenheit is ;45 of this difference. ) 

‘Temperatures below 0° are written with a minus 
sign, thus: —1°, — 2°, — 10°, etc. 


EXERCISES 


315. 1. At 5 A.M. the temperature was —8° F. 
and at 2 p.M. it was 24° F. Find the rise in 
temperature, 

2. At noon the temperature was 14° F. and 
at 10 pM. it was — 3° F. What was the fall in 
temperature ? 
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3. How far below the freezing point of water is 12° F.? 
—12° F.? 

4. During an ascent of a mountain the temperature fell 
from 60° F. to 31° F. How many degrees did it fall? 

5. When the temperature in Montreal is — 14° F. and in New 
Orleans 58° F., what is the difference in temperature between 
the two places? 

6. The temperature of a beef carcass was reduced from 96° F. 
to 30° F., the temperature of cold storage. How many degrees 
was the temperature reduced ? 

7. In freezing ice cream a mixture of ice and salt reduced 
the temperature from 50° F. to 28° F. How many degrees was 
the temperature reduced ? 


WRITTEN EXERCISES 


316. 1. Cast iron melts at 2100° F. and steel at 2500° F. 
How much higher is the melting point of steel than that of 
cast iron? 

2. Tin melts at 442° F. How many degrees above the melt- 
ing point of ice (32° F.) is this? how many degrees above the 
boiling point of water? 

Find the difference between the highest and lowest tempera- 
ture in the following cities during a recent year (Fahrenheit 
scale): 


Crry | I{rguest | Lowest || Ory | Hicuesr Lowest 
3. Victoria, B.C: 88° | «= 26° || 8. Winnipeg 92° —35° 
4. Agassiz, B.C. 103° 20° || 9. Toronto | 97° 16° 
5. New Westminster 94° | 21° || 10. Montreal y cone 94° 
6. St. John’s (Nfld.)/ 82° —8° | 11. Halifax | 7 “9n8 =o" 4 
7. Regina 108° —29° || 12. Fredericton | 94° = 


13. How much more did the temperature at Winnipeg vary 
than that at Victoria ? 
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Lumber Measure 


317. The number of board feet in a board 1 inch (or less) in 
thickness is the number of square feet of surface in one side of 
the board. 

A board 1 foot wide and 15 feet long contains 15 square feet, or 15 feet 
board measure, if the board is 1 inch or less in thickness. 

For brevity we often use the word “foot ” instead of board foot, and “ thou- 
sand feet” or M instead of thousand board feet. 

318. When the thickness is greater than 1 inch, the number of 
feet board measure is obtained by multiplying the number of feet 
in length by the number of feet in width, and this product by the 
number of inches in thickness. 

Thus, a board 6 ft. long and 10 in. wide contains 6 x 3 ft., or 5 ft., if it is 
1 in. thick or less than 1 in. thick; if it is 2 in. thick, it contains 2 x 5 ft., or 
10 ft.; if 14 in. thick, 14 x5 ft. or 7} ft. 

The dimensions 6 ft. by 10 in. by 2 in. are commonly written in this 
way: 6’ x10” x 2”. 

EXERCISES 


319. Find the number of feet in boards 1 inch or less in 
thickness that have the following lengths and widths: 


we 4 <8" 20. 9/966" 19, 18’ x 14” 
a: 16! a? 1, 24 x SY 20. 18’ x 16” 
3. 22! x 3! 12. 7) x8! Me Lt 
4. 15'« 4" 13; 12" x10" 22. 18’ x 20" 
B,. 4! scl! a4. 18’ x 10” a3. 12’ x 29"' 
6. 20! x 4!’ 45. 16’ x 10” 24. 16! x 24!’ 
7. 10' x 6” 16, 12’ x13" 25. 28) x 24! 
s. 14’ x 6” a7. 16’ sie" 26. 22! x 30!’ 
9. 1l' x 6” 1s. 12’ « 14’! a7. 16° x 36” 


28. How many board feet are there in a 2-inch plank 12 
feet long and 1} feet wide? 
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WRITTEN EXERCISES 


2238 


320. Find the number of feet in the following timbers: 


NUMBER OF PIECES 
ale 


Hh 
r9 


oO A Fw PF wD 


24 
15 
250 
112 
64 
80 
125 
T5 
48 
84 


Potala 
12. 


96 


SIZE 
2 xe tou! 
gil x 6!! 
gf «x 4 
SSS toll 
ot x 8! 
Ot mk! 
All x 6! 
OSes! 
AE ae! 
xo! 
Oe tal 
St XG? 


LENGTH 


12! 
14! 
iy 
16’ 
14! 
12! 
18’ 
Iles 
12! 
iol 
14! 
20! 


NUMBER OF FEET 


oe 
rr 
oe 
ee 
oe 
ee 
—_——___ 


13. Find the cost of all the above timber at $24 per M. 


Foot the following lumber bills at $21 per M: 


In an expression like ‘‘sills 4!’ x 8!’ x 200',’’ 200’ is the aggregate length of 
sills ; in ‘‘7 posts 4!’ x 8!’ x 22/,”’ 22’ is the length of each post. 


14, Sills 4 sc 87x 200" 
Girder 6/" x 2!" << 30! 
T posts 4!! x 8!! x 22! 
2 poste 4)" <8"! x 187 
Beams 3/! x 8!’ x 84! 


16. 


Sills 67x 8 x 250! 


Plates 4/"< 6” x 250! 
Ties 4!’ x 6! x 325! 
Girders 8’' x 12’! x 46! 
10 posts 4/7 x 8" x 24! 


15. Plates 4!’ x 6’’ x 100! 
Ties 4’ x 6" x 840’ 
hadge 3" x 127 S28! 
45 beams 3!’ x 8!! x 29! 
24 rafters 2!’ x 8! x 20! 


mOr joists: 2)" <x 10!" x 22 
BOM oists: 2) ahO!? Sar! 
8 joists 21510" 13! 
Purlins 4!’ x 6!’ x 240! 
Beams 3”! x 8!’ x 200! 


17. 
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Find the cost of : 

1s. 440 studs, each 2!’ x 4" x 12’, at $20 per M. 

19. 320 spruce rafters, 2'’ x 10’ x 18’, at $22 per M. 

20. 8 spruce girders, 8/’ x 12!’ x 28’, at $28 per M. 

21. 800 hemlock boards, 1" x 8" x 12’, at $17 per M. 

22. 640 lineal feet chestnut molding, at 21 ¢ per foot. 

23. 6250 board feet maple flooring at $36 per M. 

24. 6 pine corner posts, 4!’ x 8!’ x 36’, at $30 per M. 

25. At $20 per thousand feet, what will be the cost of the 
boards for a fence 64 rods long and 5 boards high, each board 
being 6 in. wide and 1 in. thick? 

26. How many pieces of Douglas fir flooring, 16’ long and 
23'’ wide when laid, are required for the 
floor of a room 15! x 16/? 

27. The boards are {'’ thick. Since 
they were 3!’ wide before being tongued 
and grooved, they are sold as boards 3! 
wide. Find the cost of the flooring at $54 per M. 

28. The following materials were used in making a double 
floor : 

38 spruce joists, 2!’ x 12!’ x 24’, at $25 per M 

160 hemlock boards for lining, 1!’ x 7/’ x 12’, at $16 per M 

38 strips, 2!’ x 2!’ x 24’, at 2¢ per lineal foot 

30 strips (for bridging), 2!’ x 3’’ x 15’, at $22 per M 

64 planed boards, 14!’ x 9!’ x 26', at $30 per M 

1 keg of nails, $3.65 

Find the total cost of the materials. 


29. A timber of Douglas fir cut recently in the Pacific Coast 
Lumber Company’s mill at Vancouver, B.C., measured 90 ft. by 
44 ft. by 3 ft. Tow many feet of lumber did it contain ? 


30. It weighed 36,450 lo. Find its weight per cubic foot. 
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Plastering, Painting, and Kalsomining 


321. Plastering, painting, and kalsomining are often com-— 
puted by the square yard. 

Laths are 4 feet long and are sold in bundles of 50 or 100. 

A bundle of 100 laths will cover 5 square yards of wall. 

In the following exercises 1 bundle means 100 laths. 


A fractional part of a bundle cannot be bought. 


WRITTEN EXERCISES 


1. The cost of 100 square yards of plastering was estimated 
by a plasterer to be as follows : 


2000 lath at $2.25 per M . : 
Labor of putting on lath at 10 ¢ per irene 
10 lb. of lath nails @6¢ . ; ‘ 
5 loads of sand @ 90 ¢ 
4 barrels of common lime @ $1 : : ; 
1 barrel of finishing lime @ $1.50 . . : ° 
11 bu. of plaster @ 25” . : F ° . 
1 bu. of hair @ 50” . d é 5 ‘ 
Mason, 11 days @ $3.50 . ke ee 
Mason’sshelper, 14 days @ $2 . 
Laborer, } day @ $1.50 
Use of screen for sand, ete. 
Cartage 
Profit, 10% of the above j 
Total cost of 100 sq. “vi 


30 


Find the cost of plastering per square yard. 


2. Find the cost, at 35% per square yard, of plastering the 
walls and ceiling of a room 16 ft. by 14 ft. and 9 ft. high, 
deducting the area of 2 windows each 33 ft. by 6 ft. and of 2 
doors each 3 ft. by T ft. 

3. Kind the cost of painting the walls of the room mentioned 
in exercise 2 at 80¢ per square yard (deducting for windows 
and doors), and of tinting the ceiling at 10% per square yard. 
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4. Hind the cost of painting the sides and ends of this barn, 
at 124 ¢ per square yard. 

5. Find the cost of painting 
the roof of the barn at 16¢ per 
square yard. 

Find the cost of plastering these 
rooms, each 10 ft. high, at 32¢ per 
sq. yd., computing area to the nearest .1 sq. yd. and deducting 
1.2 sq. yd. for each door and .9 sq. yd. for each window: 

6. Parlor 17' 6" x 16', 3 doors, 4 windows. 

7. Dining room 14!’ 6" x 14', 4 doors, 3 windows. 

s. Kitchen 11' 1" x 14', 4 doors, 1 window. 

9. 2 bedrooms, each 13! 1” x 10', 2 doors, 1 window. 

10. 1 bedroom 8' 7" x 9’, 1 door, 1 window. 

11. Bath room 8! 7" x 5! 8", 1 door, 1 window. 

12. Hall 8! 7" « 20' 4", 3 doots. 

13. Hall 3’ 7" x 15' 9", 3 doors, 1 window, 1 skylight 6' x 8’. 

14. How many bundles of lath must be purchased to cover 
the walls and ceiling of a room 18 ft. by 14 ft. and 9 ft. high, 
making no deductions for openings ? 

15. [Iind the cost of painting the front of an apartment house 
28 feet wide and 54 feet high, at 20¢ per square yard, deduct- 
ing the area of 14 windows each 4! x 7’, and of one door 5! x 9’. 


Roofing 


322. An area of 100 square feet is called a square. 

Common shingles are about 18 inches long and average 4 
inches in width. When laid “4 inches to the weather,” the 
exposed surface of 1 shingle is 4 x 4 sq. in., or 4 sq. ft. 

It takes 900 shingles, then, to cover 1 square, but to allow 
for waste 1000 shingles per square are often estimated. 
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WRITTEN EXERCISES 


323. 1. How many bunches of shingles, 250 shingles to the 
bunch, are required to shingle the roof of the barn shown on 
the preceding page, estimating 1000 shingles per square ? 

A fractional part of a bunch cannot be bought. 

2. Find the cost of the shingles, 143 bunches, at $ 2.20 per M. 

3. How much would it cost to shingle the roof shown here, at 
$3.20 per M for cedar shingles, 
$ 7.50 for shingle nails, and $16 
for labor ? 

4. How much would it cost to 
cover the roof with galvanized 
sheet steel at $4.75 per square ? 


5. A cheaper roof may be made by covering the sheath- 
ing boards, shown in the picture, with sheathing paper, and 
covering this paper with felt roofing properly nailed and 
cemented. If the paper is 86 in. wide and is laid on length- 
wise of the roof, with a lap of 4 in., how many strips will be 
required ? 

6. If 3 strips can be cut from each roll of sheathing paper, 
how much will the 24 strips of paper cost at 60 ¢ per roll? 

7. Find the cost of the felt roofing at 874¢ per roll, if each 
roll covers one square. 

s. Find the whole cost of this cheaper roof, including : 

48 lb. roofing nails @ 4 ¢ 

32 lb. roofing caps @ 43 ¢ 

1 bbl. roofing cement, 50 gal., @ 13 # 
18 gal. roofing cement @ 15 

Labor, $11.20 

9. Find the cost of the cheaper roof per square, to the near- 
est cent, the total cost being $56.56. 
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Papering and Carpeting 


324. Wall paper is sold in single rolls 8 yards long, or in 
double rolls 16 yards long. It is usually 18 inches wide. 

Fractional parts of a roll are not sold. In practice it is not always worth 
while, or even possible, to compute the exact cost of papering or carpeting 
rooms. What is sought is the approximate cost, making allowance for doors 
and windows, for matching patterns, ete. 


EXERCISES 


325. 1. Albert wishes to paper and carpet his room. It is 
6 yards long and 44 yards wide. How many yards is it around 
the room? how many half yards? 

2. How many strips of wall paper 18 inches wide will be 
required to paper the walls, if 2 strips are deducted for each 
of 2 windows and 2 strips for a door? 

3. Since the ceiling of the room is 9 feet high, and the strips 
of wall paper need extend only from the baseboard to a few 
inches above the bottom of the border, Albert finds that after 
making allowances for matching the pattern he can cut 3 strips 
from a roll. How many rolls should he purchase, or how many 
double rolls? 

4. How many lineal yards of border should he purchase, no 
allowance being made for matching the pattern? 

5. If the ceiling paper is put on the long way of the room, 
it will require 1 roll for each strip. How many rolls of ceiling 
paper would then be required? 

6. If the ceiling paper is put on the short way of the room, 
3 strips can be cut from a double roll. How many double rolls 
would then be required ? 

7. Draw a diagram of the floor of Albert’s room. How 
many yards of carpet } of a yard wide are required to cover 
the floor, no allowance being made for matching the pattern? 
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8. How many yards of matting 1 yard wide would be re- 
quired to cover the floor, making no allowance for matching? 

9. Making no deductions, how many square yards of lino- 
leum 13 yards wide would be required? 2 yards wide? 


WRITTEN EXERCISES 


326. 1. Find the cost of papering the walls and ceiling of the 
bedroom on the first 
floor of this cottage, 
at 50¢ per roll for wall 
paper, 40¢ per roll for 
ceiling paper, and 30¢ 
per lineal yard for 
the border, allowing 2 
strips for each window < 
and 38 strips for each 


door, putting on the | mist 
ceiling paper the long Boeke 
way of the room, and | KITCHEN (#*—1— 
‘ : : * LLL —__} 
supposing that 3 strips eel 2 «(0X 10" = 
; We 


of wall paper can be 
cut from a roll. 


2. Find the cost of 
covering the bedroom 
floor with carpet 27 in. 16°X 12" — 9X 1e 
wide, at $1.40 per | 
lineal yard. 

3. Find the cost of 
covering the kitchen floor with linoleum, one strip 2 yd. wide 
and another 14 yd. wide, at $1.10 per square yard. 


LIVING ROOM BEDROOM 


4. Find the cost of papering the living room just like the 
bedroom, deducting 2 strips for each window, 8 strips for each 
door, and 8 strips for the fireplace. 
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MISCELLANEOUS EXERCISES 


327. 1. The ceilings of the house shown on the preceding 
page are 9 ft. 3in. high. How much will it cost to have the 
bedroom plastered, down to the floor, at 30¢ per square yard, 
deducting 1 square yard for each window and 2 square yards 
for each door? 

2. Find the cost of plastering the kitchen, making similar 
deductions. 

3. Find the cost of plastering the living room, deducting 
for windows and doors, but not for the fireplace. 

4. This is a diagram of the cellar. 
re te Find the cost of paving the cellar floor 
i with concrete to a depth of 4 in., at $4.25 

per cubie yard. 

5. The cellar was dug 6 ft. deep. 
Find the cost of excavation at 45% per 
cubic yard. 

6. Find the cost of 25 squares of red roofing slate at $8.50 
per square. 

7. During the year 1901 the output of brick in Quebec was 
89,955,000 common brick and 8,437,000 pressed brick. Find 
the value of the output at an average price of $6.50 per thou- 
sand for common brick and $8.75 per thousand for pressed 
brick. 

8. In a city 32,772 lineal feet of cement walks were con- 
structed in a year by the city at a cost of #26,575, and 14,265 
lineal feet by property owners at a cost of $10,000. Find the 
average cost per lineal yard, to the nearest cent, of the cement 
walks constructed that year. 


pat 
® 


9. How much more per lineal yard did it cost to construct 
cement walks at public expense than at private expense ? 
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10. The floor of a warehouse 120 feet by 48 feet could sustain 
a weight of 150 pounds per square foot. How many tons 
could the entire floor support? 


11. Ina recent year the Dominion produced about 1,500,000 
square yards of carpet #? of a yard wide. How many lineal 
yards of this width were produced ? 

12. The two sloping sides of a slate roof were each 30! x 20!. 


Find the total weight of the slate on 1 the rool, if it weighed 63 
pounds per square foot. 


13. The lawn in front of Mr. Child’s house was 45 ft. long 
and 380 ft. wide, with a path 3 ft. wide running through it 
lengthwise. How many strips of sod 9 ft. long and 1 ft. wide 
were required to sod the lawn? 


14. If 4000 strips of wood for goif sticks can be cut from 
13331 feet of lumber, how many can be cut from 8000 feet 
of such lumber? 


15. If one gallon of paint covers 650 square feet, how much 
paint is required to cover one side of a tight board fence 6 ft. 
3 in. high and 78 ft. long ? 


16. A coal bin 12 ft. by 9 ft. and 54 ft. deep is filled with 
stove coal. How many tons of coal does it contain, if 1 ton 
occupies 36 cu. ft. of space ? 


17. Ice cut into blocks of a certain size, and well packed, is 
estimated to occupy 40 cu. ft. per ton. How many tons of ice 
can thus be packed into a space 24 ft. by 20 ft. by 18 ft. ? 


1s. What is the cost of gravel per cubic yard, if $21.50 is 
paid for 15 loads of 12 cubic yards each ? 
19. Find the total cost of 85 cubic yards of sand at 27 ¢ per 


cubic yard, to be carted 800 feet at an additional cost of 1% per 
cubic yard for each 50 feet of distance. 
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20. How many bricks are contained in a wall 6 feet high, 36 
feet long, and 15 inches thick, if there are 600 bricks per 
cubic yard ? 

21. At $7.50 per cubic yard, find the cost of a concrete wall 
39 feet long, 5 feet high, and 18 inches thick. 

22. If the total weight of this wall when dry was 38,025 
pounds, how much did it weigh per cubic foot ? 

23. The excavation for a large reservoir was let out to con- 
tractors in sections. One section, 155 ft. by 102 ft., was dug 
6 ft. deep. Find the cost at 193 ¢ per cubic yard. 

24. If it took 4 trains of 10 cars each to carry this material 
away, what was the average car load ? 

25. A dredge on the Fraser R. excavated 6 cubic yards of 
mud every 40 seconds, emptying the mud into a scow. How 
much mud did it load on the scow in 2} hours ? 


26. How long should it take a steam shovel to dig a trench 
10 ft. wide, 18 ft. deep, and ? of a mile long, if it can remove 
1200 cu. yd. of earth per day ? 


27. A certain hotel courtyard 75 ft. by 50 ft. has a rubber 
pavement. How much did the pavement cost, at $32.70 per 
square yard ? 

28. What is the total weight of this rubber pavement, if it 
weighs 15} pounds for each square foot of surface ? 


29. Find the expense of paving 3 of a mile of a street 45 feet 
wide with asphalt, at a cost of $1.96 per square yard. 


30. How much did it cost to construct 4} miles of macadam 
road 14 feet wide, at 50% per square yard? 

31. If 60 cubic feet of water are required for sprinkling 850 
square yards of asphalt pavement, how many cubic feet of 
water would be used in sprinkling a strip of pavement 386 feet 
wide and 5100 feet long ? how many gallons ? 
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PERCENTAGE 


328. 1. A boy who had 60 marbles lost 10% of them. How 
many marbles did he lose? 

In this problem what number is the base? the rate? What 
name is given to the result? 

How do you find the percentage when the base and rate are 
given? 

2. Elmer had 40 cents. If he spent 8 cents, what per cent of 
his money did he spend ? 

When the base and percentage are given, how is the rate 
found? 

3. A newsboy sold 662% of his papers. If he sold 24 papers, 
how many did he have at first? 

Tell how to find the base, when the rate and percentage are 
given. 

EXERCISES 

329. 1. Put this diagram on the 16 40 64 
blackboard, and as the teacher points 
to each number outside of the square, 
tell rapidly 50% of it. 32 | 50% | 48 

2. Change the rate and find 25% 
of each number; then 124%; 15%; 
374% ; 624%; 873%. 


Find quickly: 


3. 20% of 5 7. 381% of $1.50 11. 5% of #120 
4. 40% of 20 8. 162% of $2.40 12. 2% of $250 
5. 60% of 45 9. 662% of $3.18 13. 6% of $700 
6. 80% of 60 10. 83% of $6.42 14. 8% of $500 


15. What per cent. of 48 is 24? 16? 12? 8? 6? 32? 36? 40? 
18? 30? 42? 
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16. 9 is what per cent of 12? of 36? of 72? of 15? of 30? 
17. 6 is what per cent of 18? of 20? of 36? of 48? of 60? 
1s. 12 is what per cent of 24? of 16? of 18? of 32? of 72? 
What per cent of 
19. $64is $8? 22. 90 rd.is60rd.? 25. $1.20 is $.12? 
20. $80 is $20? 23. 45 1b.is181b.? 26. $1.50 is $.25? 
21. $42 is $14? 24. 56 bu. is 85 bu.? 27. $4.00 is $.50? 
Find the number of which 12 is 
2s. 50% 30. 124% £32. 373% 34.6% 36. 12% 
29. 20% 31. 162% 33. 662% 35. 8% 37. 24% 
Find the number of which 16 is 
38. 884% 39. 40% 40. 374% 41. 625% 42. 881% 
43. 11 is 25% of what number? 
44. 24 is 60% of what number? 
45. 36 is 75% of what number? 
46. 48 is 80% of what number? 
47. 25 is 123 % of what number? 
48. 40 is 162% of what number? 
49. 55 is 834% of what number? 
50. 63 is 874 % of what number? 
51. How many inches is 162% of a foot? 
52. During a certain week John was absent from school 2 
half days. What per cent of the time was he in attendance ? 
53. A man spends $80 annually for his clothes, and this is 
12} % of his income. What is his income? 
54. A silver vase that weighs 80 ounces is 4% pure silver. 
What weight of pure silver does it contain? 
55. Ethel failed on 3 of the 15 questions in her examination. 
What per cent of the questions did she answer correctly ? 
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56. After traveling 120 miles Mr. Joy had completed 40 % of 
his journey. How long was his journey ? 

57. If a piece of brass is composed of 2 parts of copper to 
1 part of zine, what per cent of the brass is copper ? 

SuGGestion. — What per cent of 1 + 2, or 3, is 2? 

58. Gold coins of the English Mint contain 11 parts of pure 
gold tol part of alloy. What per cent is pure gold? 

59. I rent 662% of my farm, or 220 acres. How many acres 
does the farm contain? 

60. In a certain town 240 people, or 30% of the inhabitants, 
are engaged in manufacturing. What is the population? 

61. Of 450 crates of oranges shipped to London, Ont., 9 were 
spoiled on the way. What per cent of the fruit was spoiled? 

62. In a certain school 60% of the pupils are girls. If there 
are 180 girls, how many pupils are there in the school? 

63. Chickens lose 20% of their weight in being dressed for 
market. A butcher buys 40 pounds of live chickens. How 
much will they weigh when dressed? 

64. Mr. Mason bought 18 bushels of potatoes, and upon sort- 
ing them found that only 15 bushels were first class. What 
per cent of the potatoes were poor? 

65. A grocer mixes 12 pounds of Java coffee with 86 pounds 
of Mocha. What per cent of the mixture is Java? 

66. A local telephone company has 640 miles of line. If 
121% of it is in a certain county, how many miles of the line 
are in that county ? 

67. If the 400 books on travel in a library are 5% of all 
the books, how many volumes does the library contain? 

6s. If the cost of operating a railroad one year was $360,000, 
and 662% of this was expended by the freight department, 
what were the expenses of this department? 
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330. In expressing the rate, the fractional part of 1 per cent 
is frequently written in the decimal form. J 

Thus, 184% may be written 18.35%, which means the same as .1835. 

331. The rate is often given approximately to the nearest 
tenth or hundredth of 1 per cent, according to the degree of 
accuracy desired. 


Thus, since 18 = .928+, 543% (to the nearest tenth of 1%) is 5.9% and 
(to the nearest hundredth of 1%) 5.93%. 

The decimal equivalents of these expressions are .059 and .0593, respec- 
tively. 


WRITTEN EXERCISES 
332. Give the decimal equivalent of : 


1. 34.8% 3. 67.23% 5. 7.6% 7. 8.27% 
2. 22.6% 4. 40.91% 6. 5.4% 8. 9.99% 
Express as per cent with the sign: 

9. .257 11. .8724 13. .026 15. .0844 
10. .421 12. .5063 14. .082 16. .0619 


Express with the sign to the nearest tenth of 1 per cent; also 
to the nearest hundredth: 


17. 635 % 19. 123% 21. 8615 % 23. 3612% 
18. 442% 20. 4528% aa. 488% =a. OBA 


MISCELLANEOUS EXERCISES 
333. Find to the nearest cent: 


1. 61% of $28.60 7. 162% of $376.32 
2. 84% of $41.25 8. 374% of $849.74 
3. 23% of $30.86 9. 26.3% of $1260.80 
4. 78% of B54.75 10. 3.98% of $4529.12 
5. 4.7% of $92.66 11. 78.24 % of $7246.45 
6. 8.9% of 75.90 12. 96.05% of $8036.28 
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What per cent of 

13/297 is 99? 16. 1728 is 216? 19. $35 is $1.68? 
14. 8.25 is .66? 17. 2240 is 784 ? 20. $48 1s $7.92? 
15. 544 is 3.4? 18. 4152 is 692? 21. $75 is $8.40? 


Find the number of which 


22. $306.72 is 3.6% 26. $2698.29 is 873% 
23. $465.60 is T5% 27. $4295.25 is 24.9% 
24. $507.15 is 23% 28. $6384.90 is 831% ° 
25. $812.16 is 4.7% 29. $7844.62 is 28.65% 


What per cent (to the nearest hundredth) of 
30. 79 is 27? 32. 264 is 45? 34. 46.49 is 28.6? 
31. 42 is 69? 33. 8.76 is 24? 35. 629.4 is 397? 

36. A sample of coal was found to be 73.19% carbon. How 
much carbon is there in a long ton of such coal ? 

37. If coal yields 65.9% of its weight in coke, how many 
pounds of coal will yield 5931 pounds of coke? 

38. One year a professional league baseball team won 106 of 
the 153 games played. What per cent of the games did the 
team win ? 

Give baseball per cents, or “ averages,” to the nearest tenth of 1%. 


39. A player who led his team in batting came to bat 490 
times during the season and made 171 hits. What was his 
batting average? 

40. Find the fielding average of a player who accepted 899 
chances and made 15 errors in one season. 

41. On an English highway 6000 vehicles passed a certain 
point in 12 hours. 32% of them were drawn by horses, 74% 
were electric street cars, 9.9% motor vehicles, and 7914 
bicycles. How many vehicles of each kind were there’? 
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42. In a year when there were 994,762 pensioners in the 
United States 274,447 were widows of soldiers. Find, to the 
nearest tenth, the per cent of pensioners that were widows. 

43. If 22.9% of the cost of operating a mine in Alberta was 
for labor that cost $6434.90, find the cost of operating the mine. 

44. One year there were 270,000 people in a certain country 
of whom 50,000 could read. Find, to the nearest tenth, the 
per cent of the population that could read. 

45. Find the number of bushels of wheat necessary to make 
225 barrels of flour, if wheat yields 75% of its weight in flour. 

46. In the manufacture of 432 lb. of plate glass, 151.2 lb. 
of sand, 146.88 lb. of limestone, 438.2 lb. of soda, 36.72 lb. of 
broken glass, and 54 lb. of other materials were used. What 
per cent of the whole was each substance ? 

47. Mr. Williams’s income from his business one year was 
$2125, which was 25% of the value of his stock. The next 
year a fire damaged his stock to the extent of $1275. What 
per cent of the value of his stock did he lose by fire ? 

48. One year cotton goods to the value of $4,904,204 were 
imported into the Philippine Islands. 45.05% came from Great 
Britain, 6.52% from the United States, and 15.48% from Spain. 
What was the value of the cotton goods imported from each 
country ? 

a9. The following table shows the production of certain 
fresh fish for 1904: 


Kinp or FIsH (FRESH) CANADA British COLUMBIA 
Salmon. . ‘ . ; 5,093,627 Ib. 2,548,000 Ib. 
Halibut. ; : : ; 14,486,145 ‘* 18,281,000 ‘* 
Trout ‘ . ‘ ‘ : 8,215,796 ** 491,000 * 
Cod F . ‘ i : 1,238,985 ‘ 728,000 ‘ 
Herring . : P , ‘ 19,888,294 ‘ 4,673,000 ** 


Find, to the nearest tenth for each kind of fish, the per cent 
produced by British Columbia. 
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334. Sum or difference of a number and some per cent of it. 


1. How many are 6 increased by a number equal to 4 of 6? 


6 plus 4 of 6=? = 0L6=? 
2. How many are 6 decreased by a number equal to + of 6? 
6 less 4 of 6=? 408 G==? 


3. How many are 12 increased by 25 % of itself? 
100% 4+ 25%, or 125%, of 12=? 

4. How many are 12 decreased by 25% of itself? 
100 % — 25%, or 75%, of 12=? 

5. Find 15 increased by 20%; decreased by 383%. 


EXERCISES 
335. 1. The population of a certain town three years ago 
was 250. Ifit has increased 20%, what is the population now? 
2. One week Frank made $3 selling papers. How much did 
he make the second week, if his profits decreased 25 % ? 


3. A train that was running 50 miles an hour increased its 
speed 4%. How many miles an hour was it then running? 

4. Mr. Thompson’s flock of 240 sheep was decreased 123 % 
by an epidemic. How many sheep had he after the epidemic ? 

5. A canning factory using 6600 bu. tomatoes a season in- 
creased its capacity 163%. How many bushels did it then use? 

6. Formerly there were 400 fishermen in Digby, but their 
number has decreased 5%. How many are there now? 

7. During a certain month 200 girls were employed in a 
factory, and the next month 210. Find the per cent of increase. 

Sueerstion. — What per cent of 200 is 10? 

8. One month Mr. Wilson burned 38000 ft. of gas in his 
house, and the next month 2400 ft. What was the per cent of 
decrease ? 
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WRITTEN EXERCISES 


336. 1. Mr. Charles invested $6540 in business, and a year 
later increased his capital 162%. How much was his capital 
then ? 

2. Two years ago a lawyer's income was $4868, but last year 
it decreased 124%. What was his income last year? 

3. Flour that sold for $4.85 was advanced in price to $5.82. 
Find the per cent of advance. 

4. A mason’s helper working for $1.75 per day had his pay 
increased 142%. Wow much did he then receive ? 

5. The number of representatives in the Canadian House of 
Commons was 181 in 1867, and 214 in 1905. What was the 
per cent of increase to the nearest tenth ? 

6. The income from the fisheries of Ontario one year was 
# 1,265,706. The third year after, it had increased 41.67 %. 
What was the income for the third year ? 

7. During ten years the number of employees in the butter 
and cheese factories of Canada increased from 3013 to 6886, 
and the number of factories increased from 1565 to 3576. Find 
to the nearest tenth the per cent of increase of each. 

8. The unwashed wool from a flock of sheep one year weighed 
8840 lb. and was sold for $2210. The next year the yield, 
9282 lb., was sold for $1949.22. Find the increase per cent in 
the yield and the decrease per cent in the price per pound. 


Crry or Orrawa 9. lind, to the nearest tenth, the per cent 


of increase in population in Ottawa from 1861 
to 1871; from 1871 to 1881. 


10. What was the per cent of increase 
from 1881 to 1891? from 1891 to 1901 ? 

11. lind, to the nearest hundredth, the 
per cent of increase from 1871 to 1901, 


Population 


1861 14,669 
1871 24,141 
1881 31,807 
1891 44,154 


59,928 
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337. Finding a number when the number increased by some 
per cent of itself is given. 

1. If 3 times a number is 15, how do we find the number? 

2. If 14 times a number is 8, what is the number? A num- 
ber increased by 4 of itself equals 8. What is the number? 

3. If 1.25, or 14, times a number is 10, what is the number? 
A number increased by .25 of itself equals 10. What is the 
number ? 


4. If 100% of a number is 12, what is the number? If 120% 
of a number is 12, what is the number? A number increased by 
20% of itself equals 12. What is the number? 

Find the number of which 

5. isto, 7. 25 is 125% 9. 45 is 150% 

6. 24 is 120% 8. 32 is 200% 10. 26 is 180% 
What number increased by 

11. 25 % of itself equals 250? 13. 534% of itself equals 120? 

12. 20% of itself equals 360? 14. 123% of itself equals 108? 


WRITTEN EXERCISES 


338. 1. What number increased by 32% of itself equals 
165? 

Soxutrion.— The number + 32% of it = 182% of it = 165; that is, 
1.32 times the number = 165. 

Hence, the number = 165 + 1.82 = 125. 


2. What number increased by 75% of itself equals 672? 

SuGGEsTION. — Since 75% of the number is $ of it, 672 is 1} times the 
number. 

What sum of money increased by 

3. 43% of itself = $354.64? 5. 162% of itself = $693.84? 

4. 68% of itself = $890.40? 6. 623% of itself = $459.16? 
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7. A clerk’s salary was increased 18%. He then received 
$1652 a year. What was his salary before the increase? 


s. A typewriter can transcribe her notes at the rate of 50 
words per minute, which is 25 % faster than she could do it six 
months ago. What was her rate then ? 


9. The number of children in an orphan asylum has increased 
8% this year, and there are 486 children in it at present. How 
many children were there in the asylum last year ? 


10. I paid $1250 for my automobile, or 60% more than for my 
horse and carriage. How much did my horse and carriage cost ? 


11. The cost of living fora family one year was $442, which 
was an increase of 4% over the cost for the year before. Find 
the cost for the year before. 


12. The circulation of a publication has increased 26% in 
three years, and is at present 177,030. What was the circula- 
tion three years ago? 

13. In the 25 years from 1875 to 1900 the number of miles 
of railway in operation in Canada increased about 275%. 
If there were 18,000 miles in operation at the end of this period, 
what was the mileage in 1875 ? 

14. The value of the wood pulp produced in Canada in 1901 
was about $4,247,067, an increase of 301} % over that pro- 
duced in 1891. What was the value of the wood pulp pro- 
duced in 1891 ? 

15. A gas meter that ran 2.5% too fast registered the passage 
of 65,600 cubic feet of gas in a year. What was the actual 
amount of gas that passed through the meter ? 

16. The annual production of grapes in Canada increased 
98.4% during the period from 1891 to 1901. In 1901 the 
yield was 24,304,000 Ib. How many pounds of grapes were 
produced at the beginning of the period ? 
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339. Finding a number when the number decreased by some 
per cent of itself is given. 

1. What part of a number is left when 4of it has been taken 
away ? 

If 2 of a number is 6, what is the number ? 

A number decreased by 4 of itself equals 6. What is the 
number? 

2. What partof a number is left when .25 of it has been 
taken away? 

If .75, or 3, of a number is 9, what is the number? 

A number decreased by .25 of itself equals 9. What is the 
number? 

3. What per cent of a number is left after taking away 10% 
of it? 100% —10%=? 

If 90% of a number equals 18, what is the number? 

A number decreased by 10% of itself equals 18. What is 
the number ? 

4. What per cent of anything is left after taking away 121% 
of it? 100% —123% =? 

If 873%, or 4, of a number is 21, what is the number? 

A number decreased by 123% of itself equals 21. What is 
the number? 

What number decreased by 

5. 15% of itself equals 85? 7. 662% of itself equals 15? 

6. 20% of itself equals 24? 8. 873% of itself equals 11? 


WRITTEN EXERCISES 


340. 1. What number decreased by 36% of itself equals 208? 
SoLuTIon. — The number — 36% of it = 64% of it = 208; that is, .64 of 
the number = 208. Hence, the number = 208 + .64 = 325. 


2. What number decreased by 162% of itself equals 485? 
1 of it, 485 is = of the 


6 6 


SuGGESTION. — Since 163% of the number is 
number, 


244 PROGRESSIVE ARITHMETIC 


What number decreased by 
3. 32% of itself = $166.60? 5. 374% of itself = $453.75? 
4. 65% of itself = $332.50? 6. 831% of itself = $742.36? 
7. Walter lost 5% in weight one year and then weighed 
114 pounds. How much did he weigh at the beginning of the 
year? 
8. If beef loses 20% of its weight by roasting, find the 
weight of 14 pounds of roast beef before cooking. 
9. Mr. Ford had 76% of his money invested in houses, and 
the rest, $7680, he put in the bank. How much money had he? 

10. A man who had property worth $15,600 found that this 
was 60 % less than he owed. How much did he owe? 

11. If cloth shrinks 5} % of its length in being sponged, find 
the original length of a sponged piece 37.8 yards long. 

12. Coal sold at $5.50 per ton one winter, or 84% less than 
the price the winter before. Find the price the winter before. 

13. If 64% of those engaged in a battle were killed and 
39,270 survived, how many were engaged in the battle? 

14. Some flour was damaged 25 % in transportation, If 600 
barrels arrived in good condition, how many were shipped ? 

15. A grocer bought a box of 72 cakes of soap for $4.50, 
which was 874% less than the amount he received when he 
sold it. At what price per cake did he sell the soap? 

16. In a state in which 19.8 % of the population are negroes, 
there are 952,375 whites. Find the population of the state. 

17. A merchant had a stock of hats that cost $2.50 each. 
When he had sold 75 % of them, the cost value of the rest was 
#360. How many of these hats did he have in stock at first ? 

18. If a city decreased in population 16 % each year for two 
successive years and then had 8820 inhabitants, what was the 
population before the decrease ? 
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Profit and Loss 

341. 1. A jeweler bought a watch tor $80 and sold it at a 
gain of 25 % of the cost. How much did he gain ? 

tor how much did he sell the watch ? 

2. Mr. Rich paid $1200 for an automobile and after using it 
a year he sold it at a loss of 334 % of the cost. How much did 
he lose? How much did he receive for it ? 

3. Sugar that cost 5 cents a pound was sold for 53 cents a 
pound. How much was gained per pound? What part of the 
cost was the gain? What per cent of the cost was the gain ? 

4. When the gain equals 4 of the cost, what per cent is 
gained ? What per cent of the cost is the selling price ? 

5. When +} of the cost is lost, how is the loss expressed in 
per cent ? How is the selling price expressed in per cent ? 

6. A dealer sold a gasoline launch for $500 and gained 25 % 
of the cost. How much did the launch cost ? 

7. A bicycle was sold for $40 at a loss of 20%. Find the 
cost. 

342. The per cent of gain or of loss is reckoned on the cost 
or the swm invested. 


EXERCISES 

343. 1. A suit of clothes that cost $20 was sold at a profit 
of 25%. How much was gained ? 

2. Gloves that were bought for 60¢ per pair were retailed 
at a gain of 334%. What was the selling price? 

3. A grocer made 10¢ by selling a pound of tea for 40¢. 
What per cent of the cost did he gain’? 

4. A city lot that cost #500 was sold at a loss of 10%. 
How much was lost ? 
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5. A merchant bought silk for $1 per yard and sold it at 
a profit of 25%. What was the selling price ? 
6. Coffee bought for 28¢ a pound was sold for 35¢ a pound- 
What was the gain per cent ? 
7. When a hat that cost $1.50 was sold at an advance of 
50 %, what was the selling price? 
8. A merchant sold a rug for $48, thus gaining $8. What 
was the gain per cent ? 
9. Some goods were sold at a profit of $50. If 10% was 
gained, find the cost of the goods. 
10. A horse bought for $150 was sold for $250. What was 
the gain per cent ? 
11. A carriage was bought for $120 and sold for $100. Find 
the loss per cent. 
12. Find the selling price of cloth bought at 75” a yard and 
sold at a profit of 20 %. 
13. By selling coal at $6 a ton a gain of 20% was made. 
How much did the coal cost ? 
14. A clothier sold 5 overcoats for what 8 cost him. What 
was the gain per cent ? 
15. A dry goods merchant sold flannel for 36% per yard at a 
gain of 121%. How much did the flannel cost him? 
16. Some goods that cost $3000 were damaged by fire and 
sold at a loss of 12%. How much was lost? 
17. A man bought a house for $4000 and later sold it at a 
gain of 15%. What was the selling price ? 
18. A furniture dealer sold a parlor suit at a gain of 163 %. 
If he sold it for $210, how much did he pay for it ? 
19. What was the loss per cent on a farm bought for $3200 
and sold for $2400 ? 
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WRITTEN EXERCISES 
344. 1. Find the gain on a stove that cost $36 and was sold 
for 15 % more than it cost. 
2. I bought a phonograph for $25 and sold it at a loss of 
34%. How much did I lose? 
3. When raw silk costs $3.84 per pound, for how much 
per pound must it be sold to make a profit of 162 %? 
4. Grain that cost 66¢% per bushel was damaged so that it 
was sold for 411” per bushel. What was the per cent of loss? 
5. A grocer paid $14.40 for a tub of butter weighing 60 
pounds. Find his selling price per pound, if he gained 84 %. 
6. A quantity of leather that cost $1648 was sold at a gain 
of 123%. For how much was it sold? 
7. A stationer bought blank note books at $1.08 per dozen 
and sold them at 15% each. What per cent did he gain? 
8. A haberdasher sold shirts at $1.50 each, thereby gaining 
20%. How much did he pay for them per dozen ? 
9. Find the gain per cent on a gross of brooms bought for 
$34.56 and sold at 28¢ each. 
10. Find the cost per dozen pairs of infants’ woolen hose 
that retail for 25% a pair at a gain of 60%. 
11. A man who paid $8250 for a yacht sold it at a loss of 
14%. What was the selling price? 
12. A lumber merchant sold 4800 feet of lumber for $103.68, 
gaining 8%. How much did it cost him per thousand feet ? 
13. Find the gain to Montreal fruit shippers, on a week’s 
shipment of Crawford peaches, consisting of 117 car loads of 
862 boxes each, if they cost $1.85 per box in Montreal and 
are sold at auction at an average profit of 20%. 
14. If apples are purchased for 60¢ per bushel and sold by 
the quart at a gain of 333 %, find the selling price per quart. 
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15. Codfish bought for $3.50 per hundredweight was sold in 
5-pound boxes at 21% a box. Find the gain per cent. 

16. A grocer bought a quantity of sugar at $4.50 per 
hundredweight and sold it at a profit of 114%. What was 
his selling price per pound? 

17. What per cent is gained by buying pork at $22.50 per 
barrel (200 lb.) and retailing it at 183 ¢ a pound? 

1s. Find the gain per cent, to the nearest tenth, on neckties 
bought at $1.32 per dozen and sold at 25¢ each. 

19. A man bought a ring for $35, which was 12} % less than 
its value. He sold it for 124 % more than its value. Find his 
gain. 

20. When Niagara peaches are bought at $2.25 per 20 lb. 
crate and are sold at 15¢ a pound, what is the gain per cent, 
supposing that each crate yields only 18 pounds of salable fruit? 

21. Shoes that cost $18.48 per dozen pairs were sold at 42 
per pair. Find the per cent of gain to the nearest tenth. 

22. Mr. Jordan bought two houses, one for $2400 and the 
other for $5200. He sold the first at 120 % of the cost, and 
on the second he lost 4%. Find his net gain on both trans- 
actions. 

23. A dealer gained 20 % on flour that he sold for $6 a 
barrel. The market advanced, and he sold the rest of his 
stock for $6.50 a barrel. What was his per cent of gain after 
the advance ? 

24. A merchant’s complete stock of goods cost $50,000. He 
sold it at an average advance of 15% above cost and lost 21 % 
of his sales in bad debts. Find his gain. 

25. A wholesale fruit dealer paid #350 for oranges, $280 for 


bananas, and $320 for peaches. He sold the oranges at cost, 


the bananas at 130% of the cost, and the peaches at a loss of 
5%. Did he gain or lose on all, and how much? 
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Commission 


345. 1. I employed a man called a commission merchant to 
sell my potatoes in the city. He sold the crop for $800, and 
charged me 5% of this sum for his services. How much did 
he charge for his services; that is, what was his commission ? 

He took out the commission, $7 for carting the potatoes, and 
%3 for storing them, and then sent me the rest of the $800. 
How much did he send me; that is, what were the net proceeds ? 

2. An agent bought some cloth for $400, charging 3% of the 
cost for his services. How much was his commission? 

3. A lawyer collected a debt of $500, receiving 10% of it for 
his services. What was his commission? 


346. A person who buys or sells goods or transacts business 
for another is called an agent. 


347. The compensation of an agent is usually reckoned as 
some per cent of the value involved, and is called commission. 


Thus, a seller’s commission is some per cent of the amount of sales; a 
buyer’s commission is some per cent of the cost; a collector’s commission 
is some per cent of the money collected. 

348. The sum left after the commission and other expenses 
have been paid is called the net proceeds. 


EXERCISES 


349. 1. An agent received 20% commission for selling pic- 
tures. How much did he earn by selling 50 at $2 each? 

2. How much was a collector’s commission on $1000 collected, 
if he charged 5%? 

3. A book agent’s sales one month amounted to $200. How 
much did he make that month, if his commission was 40 % ? 

4. A commission merchant sold 100 barrels of flour at $6 a 
barrel. Find his commission at 5%. 
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5. The value of the maps sold by an agent one summer was 
$650. Find his commission at 50%. 

6. Find the commission at 2% on 400 tons of coal sold for 
$5 a ton. 

7. A lawyer received $15 for collecting a debt of $300. 
What was his rate of commission? 


8. How much did a commission merchant receive for selling 
50 barrels of apples at $2 per barrel, if the rate of commission 
was 1%? 

9. How much was the builder’s commission at 10% on a 
house that cost $4500? 

Find the architect’s commission at 5%. 


WRITTEN EXERCISES 


350. 1. A commission merchant sold 2000 bushels of corn at 
56% a bushel, commission 2%. He paid $123.30 freight and 
$27 cartage. Find the commission and the net proceeds. 


SOLUTION 
Amount of sales = 2000 x 56¢= $1120.00 
Commission = 2% of $1120 = $ 22.40 
Freight and cartage . - 150.30 172.70 
Net proceeds ‘ ‘ 5 : . $ 947.380 


2. Find the commission and net proceeds of a sale of 150 
dozen bunches of celery at 36¢ a dozen, if the rate of commis- 
sion was 5%. 

3. My agent sold goods for me to the amount of $4620. If 
he paid $85 for cartage and other expenses and charged 3% 
commission, what were the net proceeds? 


4. An agent collected $745 for his employer and charged 


‘T % commission. Find the commission and the net proceeds. 


5. A commission merchant purchased rice for me to the 
amount of $2840.50, lind the commission at 34%. 
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6. Find the auctioneer’s commission on a sale of rugs, the 
amount of the sale being $97,546.50, and the rate of commis- 
sion 2%. 


7. Find the net proceeds from the sale of 250 bags of coffee, 
averaging 132 pounds each, at 143¢ per pound, reckoning the 
commission at 2%. 


8. What is the weekly income of a clerk who receives $8 a 
week and a commission of 4 % of his sales, if his sales average 


$250 a week ? 


9. An agent sold 4 sewing machines at $85 each, receiving 
a commission of 40 %. ‘The expense of delivering them was 
$2.25 each. Find the commission and the net proceeds. 

10. Kind the commission and the net proceeds on a sale of 225 
bales of cotton, averaging 500 pounds each, at 11 ¢ per pound. 
The rate of commission was 3%. Freight and other expenses 
amounted to $125. 


Find the commission and the net proceeds: 


PRODUCE QUANTITY Prick RATE OF COMMISSION 
"11. Cabbages 500 bbl. T5¢ 5% 
12. Onions 250 bu. 85¢ 6% 
13. Apples 360 bbl. $1.75 10% 
14. Peaches 120 baskets $1.25 8% 
15. Blackberries 960 qt. 12¢ TA % 
16. Butter 2880 Ib. 183¢ 5% 
17. Cheese 1280 lb. 8i¢ 5% 
1s. Eggs 9250 doz. 22¢ 5% 
19. Chickens (live) L7GOnb: 13¢ 10% 
20. Chickens (dressed) 2450 Ib. | 16 ¢ 5% 


21. A lawyer collected 80% of a debt of $2500 and charged 
10% commission. How much did the creditor receive? 
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22. What was the income last year of a commercial traveller 
whose sales amounted to $105,620, if his commission was 23 % ? 


23. How much business must a commission merchant do to — 
earn $125, if his average commission is 2} % ? 
24. Find the rate of commission, if the net proceeds from a 


sale of $5000 are $4875. 


25. The net proceeds of a sale of produce were $2451. If 
the commission was $129, find the rate of commission. 


26. If a lumber agent sold 80,000 feet of lumber at $24 per 
thousand and received a commission of 4} %, how much was his 
commission ? 


27. An agent bought a block of 14 houses, each house worth 
$3200, on a commission of 14%. How much did he receive for 
his services? 


28. The rent of a house was $373 per month, and the agent 
retained out of that sum a commission of #1} per month. 
What was the rate of commission? 


29. Find the architect’s commission on an office building that 
cost $24,000, if he received 13% for drawing the plans, and 
34% for superintending the construction. 

30. A commercial traveller who sold goods on a commission 
had an income one year of $3000 by selling goods to the amount 
of $120,000. What was his rate of commission ? 


31. The commission at 33% for selling a quantity of oats 
was $189. How many bushels were sold, if the price received 
was 30¢ per bushel ? 

32. A Winnipeg packer sent 150 barrels of mess pork to a 
commission merchant in Brandon, who sold it at *12.30 a 
barrel, paying $77 freight.charges, 10¢ a barrel cartage, and 
4¢a barrel storage. Find the commission at 23% and the net 
proceeds. 
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Commercial Discount 


351. To meet the varying conditions of the market, discounts 
are often given from the prices published in catalogues and price 
lists, the list prices usually being higher than market prices. 

Sometimes, when goods are sold to be paid for at a future 
time, a discount is allowed for payment before that time. 

It often happens that several successive discounts are allowed. 
The first is a discount from the list price, the second from the 
remainder, the third from the second remainder, and so on. 


WRITTEN EXERCISES 


352. 1. Find the net price of an article listed at $17.40, if 
the discounts are 25% and 20 %. 


List price $17.40 
Less 25 % 4.35 
Remainder 13.05 
Less 20% so 


Net price $10.44 


The first discount is 25% of $17.40, or 
$4.35. Subtracting, we find the remainder, 
$13.05. The second discount is 20% of 
$13.05, or $2.61. Subtracting, the net price 
is found to be $10.44. 


Notr. — Find the discounts in the order (20 %, 25%) and thus show that 
the result is the same in whatever order they are taken. 


Find the net price of articles listed and discounted as follows: 


2. &25; 20%,10% 4. $8.40; 381%, 121% 


3. $40; 5%,15% 


5. $5.70; 40%, 162 % 


Find the net price, net cost, and total discount on each: 


ARTICLES 


eo 2 WO 


10. 15 lawn mowers 


51 doz. coffee mills 


PRICE RATES OF DIscoUNT 


3 doz. food choppers $24.00 per doz. 80%, 10% 
41 doz. meat cleavers 9.00 per doz. 333%, 5% 
6 doz. butcher knives 6.50 per doz. 40%, 10% 


8.00 per doz. 85%, 20% 
10.00 each 60%, 10%,5% 
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11. A music dealer sold a piano listed at $3800 for 40% and 
10% off. How much did he receive? 

12. Kind the net cost to a retailer of 24 dozen hammocks, the 
list price of which is $16 per dozen; discounts 20%, 123%. 

13. The list price of a set of George Eliot’s works is %30. 
If 40% discount is given, and 10% special, find the net cost. 

14. Ford & Bond sold me 43 dozen thermometers at $15 per 
dozen; discounts 20%, 74%. Find the total discount. 

15. When the list price of sash cord is 30¢ per pound, with 
discounts of 15% and 5%, how much will 200 pounds cost ? 

16. George Snyder & Co. bought 60 bathrobes at discounts 
of 25% and 20%. If the bathrobes were listed at $6 each, 
what was the net cost? 

17. How much must be paid for 6 sets of harness, the list 
price being $15.20 each, if there are discounts of 25% and 5%? 

1s. How much did I pay for 96,000 shipping tags listed at 
25 ¢ per thousand; discounts 25%, 5%? 

19. In paying for 2 dozen beaver traps, listed at $16.50 per 
dozen, a sporting goods dealer received discounts of 60% and 
10%. How much did he pay for the traps? 

20. A dealer bought 12 six-pound sledges, listed at 80% per 
pound, at discounts of 75% and 10%. Find the net cost. 

21. Ryder & Co. bought 720 pounds of galvanized sheet iron 
at discounts of 70% and 24%. If the list price was 15% per 
pound, how much was the net cost? 

22. Mr. Fuller bought 150 feet of steel fence at $1.10 per 
foot, and 2 gates at $8.50 each. If he received a discount of 
15%, and 5% for cash, what was the net cost? 


23. I bought 2500 feet of fuse, the list price of which was 
$3.20 per 1000 feet, and received a discount of 10% from the 
list price and 24% for paying cash. How much did it cost me? 
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353. Discounting bills. 

When there are discounts that are the same for all items of 
a bill, it is customary to find the amount of the bill first and 
then the discount on the amount. 

354. The amount of a bill less all discounts is called the net 
amount. 


The amount of a bill before it is discounted is sometimes called the 
gross amount. 


WRITTEN EXERCISES 


355. In each of the following, find the net amount from the 
given gross amount and discount : 


1. $200; 20%, 5% 7. $230; 5%, 2% 

2. $400; 25%, 10% _ 8. $498; 162%, 4% 

3. $600; 10%, 10% 9. $560; 374%, 15% 

4. $300; 15%, 20% 10. $744; 121%, 331% 

5. $720; 50%, 10% 11. $1000; 10%, 10%, 5% 
6. $850; 12%, 18% 12. $2400; 25%, 20%, 8% 


13. What is the difference between a discount of 35% ona 
bill of $320, and two successive discounts of 20% and 15%? 

14. Shafer & Son received discounts of 40% and 10% on a 
bill of $350 for silver plate. Find the total discount. 

15. A bill for school supplies amounted to $475.50. What 
was the cash payment if there was a discount of 834%, and 0% 
for cash ? 

16. From a bill of $840 for window glass, 90% and 10% dis- 
counts were allowed. What was the net amount of the bill ? 

17. Find the total discount on a bill of goods amounting to 
$1280, with discounts of 123% and of 30%. 

18. What is the net amount of a bill of $496 for tinware, 
if the discounts are 75% and 10%, and 5% for cash ? 
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19. The terms of the following bill are a trade discount of 
5% and an additional discount of 2% for “ cash.” 

Verify the gross amount and the net amount, if cash is 
paid. 


Mc. Ralph Boyd, 
372 Rlehmond Jt. 
Bought of A. G. CROOKS & CO., 284 Dunnas Sv. 


WHOLESALE GROCERS 


Lonpon, Ont., (ficl 7, 1906. 


TERMS: Jiade 5%, 2% cash. 


/0 patla ginger, 250 th. 239\? 57 
15 toxea eloven, 150 th. 15¢ 
20 “ emunamon, 200 lb. 27¢ 


Ataeounte 5h, 2% 
Reeetved hayment ; 


A. &. Crooka ¥ Go. 


Make out the bills and find the net amount of each: 


20. IT. W. Cook bought of Jas. Monroe: 8 grindstones (@ 

$5.50; 15 oilstones @ 60%; 12 doz. scythes @ $6. Discounts, 
831%, 10%. 

21. William Cline bought of H. N. Burt: 72 sets laundry 
irons @ $1.50; 36 teakettles @ 65¢; 60 coffeepots @ 45¢; 
3 gross egg beaters @ $10.20. Discounts 40%, 15%. 

22. Joseph Child bought of Walter White: 3 doz. hammers 
@ #6; 24 doz. screwdrivers @ $7; 1} doz. saws @ $16; 15 
bench planes @ $1.90. Discounts 25%, 10%. 

23. A. L. Dewitt bought of Ward, Craft & Co.: 30 linen 
tablecloths @ $3.50; 40 doz. napkins @ $3; 60 doz. handker- 
chiefs @ $2.25. Discounts 15%, 5%. 
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Marking Goods 


356. Merchants mark their goods to show the cost and the 
selling price, usually writing the first above a horizontal line 
and the second below. 

To prevent customers from reading the mark and discovering 
the gain, some private mark is usually adopted. 

The most usual device employed is some word or words of 
ten different letters to represent the ten Arabic numerals. 

This js called a key. 

Thus, if the key is “ White Sambo,” the corresponding letters and figures 
are 

w—h—i—t—e s—a—m—b—o 
1 2324S 56 eae OO 

357. To avoid repeating a letter and thus giving a clew to 

the key, an extra letter, called a repeater, is used. 


Thus, if the cost of an article is $1.75 and the selling price $2.99, using 


the key “ White Sambo” with & for the repeater, the mark would be eB 
a 


In the exercises, use this key and repeater unless otherwise specified. 


WRITTEN EXERCISES 


358. Interpret the following and find the per cent of gain 
for each: 


ny se ae os nee 9, 
weo et mk hmk tihe 

2, hto pps Gn Qs 10. ove 
iho who (ial the samb 
In the following fill in the selling price at 334% above cost: 

1 ht ae tih ae wtk a5 bs ot hmks 

a sb wh sbo bid amb a wih a tsie 
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Fill in the cost mark in each of the following, the given sell- 
ing price being 20% above cost : 


Bi, thn gg Ge. ee SE ee iy ee eee 


tm iok mt ith 1s 
22.) Ss oa. eS 96, “= 28. = 30. —— 
sk aeo bs tbm smts 


Mark articles to sell at 874% above the following costs : 

31. 247 33. 88 ¢ 35. $2.80 37. $4.48 39. $176 

32. 40 ¢ 34. 96% 36. $7.20 38. $6.80 40. $224 

41. How shall a book dealer mark a book that cost $1.20 so 
that he may give a discount of 16% from the marked price and 
still make a profit of 40% ? 

Sotution. 140% of $1.20 = $1.68, selling price. 

Since the selling price is 16% less than the marked price, $1.68 is 84% of 
the marked price. 


Then the marked price = $1.68 + .84 = $2. 


ho 
Hence the complete mark should be ¥22. 
en e comp rk should be aoe 


Mark articles that cost as follows so that there will be a 
profit of 25% after giving the indicated discount : 


42. 32%, discount 20% 45. $3.40, discount 15% 
43. 72¢, discount 10% 46. $6.72, discount 125% 
44. $48, discount 25% 47. $8.40, discount 162% 


Find the cost of one article when billed by the dozen as 
follows, and give complete marks (profit 40%), using the key 
“birthplace,” repeater », for the cost, and “White Sambo,” 
repeater &, for the selling price : 


48. Hats, $21 52. Shirts, $18 
49. Caps, $15.60 53. Gloves, $16.80 
50. Scarfs, $24 54. Shoes, $30 


51. Neckties, $7.20 55. Rubbers, $8.40 
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INTEREST 


359. 1. I hired a bicycle at 20% an hour. If I returned it 
at the end of 2 hours, how much did I pay for its use? 

2. I rented Mr. Ward’s house at $25 a month. How much 
did. I pay for the use of the house for a year? 

If this house was worth $3000, what per cent of its value did 
I pay for using it a year? 

If instead of using Mr. Ward’s house I had used $3000 of 
his money for a year, should I not have paid him for the use of 
the money? 

3. I used $400 of another man’s money for one year. When 
I returned the money, I also paid him a sum equal to 6 % of it. 

How much did I pay for the use of $400 for a year, that is, 
how much interest did I pay? 

At 5% a year how much is the interest on $200 for 1 year? 
for 2 years? for 3 years? 

4. I borrowed $500 for 1 year at 6 % interest. Besides pay- 
ing back the principal sum, $500, how much interest did I pay? 

How much in all did I pay at the end of the year, that is, 
what was the amount? 

Find the amount of $100 at 7% interest for 1 year; for 2 
years; for 4 years; for 7 years. 

5. Find the amount of $500 at 8 % interest for 1 yr.; for 5 yr. 

360. The sum paid for the use of money is called interest. 

361. The money for the use of which interest is paid is 
called the principal. 


362. The per cent of the principal paid each year for interest 
is called the rate. 

363. The sum of the principal and the interest is called the 
amount. 
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EXERCISES 
364. Find the interest for 1 year on: 
1. $100 at 8% 5. $40 at 4% 9. $150 at 3% 
2. $300 at 6% 6. $60 at 5% 10. $900 at 7% 
3. $800 at 4% 7. $50 at 3% 11. $1000 at 6% 
4. $600 at 5% 8. $80 at 2% 12. $2500 at 2% 


Find the interest at 5% on: 
13. $100 for 1 yr.; for 2 yr. 16. $300 for 1 yr.; for 4 yr. 
14. $400 for 1 yr.; for 4yr. 17. $800 for 1 yr.; for 2 yr. 
15. $200 for 1 yr.; for 5 yr. 1s. $400 for 1 yr.; for 5 yr. 


WRITTEN EXERCISES 
365. 1. What is the interest on $94.65 for 3 years at 6%? 


SoLuTion. — $94.65, principal 
.06, rate 
$5.6790, interest for 1 year 
$17.037, interest for 3 years 
Hence the interest on $94.65 for 3 years at 6% is $17.04. 


Nore. — In computing interest, it is sufficiently accurate to express final results 
to the nearest cent and intermediate results to the nearest mill. 


The interest equals the principal multiplied by the rate multi- 
plied by the number expressing the time in years. 

Find the interest on: 
$36.24 for 1 yr. at 5% 8. $125.50 for 2 yr. at 2% 
$87.38 for 3 yr. at 4% 9. $5500 for 8 yr. at 834% 
$56.80 for 2 yr. at T% 10. #4248 for 5 yr. at 44% 
$2865 for 4 yr. at 8% 11. $2860 for 23 yr. at 6% 
$7575 for 6 yr. at 8% 12. $4750 for 1} yr. at 8% 
$9830 for 3 yr. at 6% 13. $5600 for 84 yr. at 4% 


2 eS Pe 
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366. Interest for years and months. 

1. What part of a year is 6 months? 4 months? 3 months? 
2 months ? ; 

2. What is the interest on $200 at 6% for 1 year? What 
part of the interest for 1 year is the interest for 6 months ? 
for 4 months? for 3 months? for 2 months? 

Then what is the interest on $200 at 6% for 6 months? 
for 4 months? for 8 months? for 2 months? 

3. At 5% what is the interest on $3800 for 1 year? for 4 
months? for 1 yr. 4 mo.? 

4. Find the interest on $400 at 4% for 1 year; for 2 yr.; 
fOr emor; tor 2 yrao mo.; foro yr. Ome. 

5. At 3% what is the interest on $800 for 1 yr. 4 mo.? 

In ordinary business calculations where strict accuracy is not 
required, it 28 ee in computing interest for months to 
regard a month as =), of a year, 3 months as 4 of a year, ete. 


EXERCISES 


367. Find the interest for 6 months on: 


1. $100 at 4% 4. $300 at 5% 7. $1000 at 5% 
2. $400 at 7% 5. $800 at 3% 8. $3000 at 2% 
3. $500 at 8% 6. $700 at 6% 9. $5000 at 4% 
Find the interest for 4 months on: 

10. $200 at 3% 13. $50 at 3% 16. $150 at 3% 
11. £600 at 2% 14. $60 at 5% 17. $240 at 2% 
12. $400 at 6% 15. $90 at 4% 18. $120 at 5% 


Find the interest for 8 months on: 

19. $300 at 4% 22. $110 at 8% 25. $2000 at 5% 
20. $500 at 8% 23. $160 at 2% 26. $3000 at 4% 
21. $600 at 2% 24. $250 at 4% 27. $2400 at 2% 
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Find the interest for 2 months on: 


28. $300 at 2% 31. $60 at 5% 34. $2000 at 8% 
29. $500 at 6% 32. $80 at 3% 35. $1200 at 2% 
30. $400 at 3% 33. $90 at 4% 36. $4000 at 9% 


WRITTEN EXERCISES 


368. 1. What is the amount of $284.60 on interest for 1 yr. 


8 mo. at 5%? 
SoLuTION 


$284.60, principal 
.05, rate 
$14.2500, int. for 1 yr. 
tofint.forlyr. = 7.115, int. for 6 mo. 
$ of int. for6 mo. = 2.372, int. for 2 mo. 

$ 23.72, int. for 1 yr. 8 mo. 

284.60, principal 

$308.32, amount 
Find the interest and the amount of : 
$350 on interest for 1 yr. 6 mo. at 6%. 
$475 on interest for 2 yr. 3 mo. at 4%. 
. $3000 on interest for 4 yr. 5 mo. at 3%. 
$6400 on interest for 3 yr. 4 mo. at 7%. 
$46.50 on interest for 2 yr. 2 mo. at 8%. 
$85.25 on interest for 3 yr. T mo. at 5%. 
$10,000 on interest for 1 yr. 9 mo. at 3)%. 
$42,000 on interest for 2 yr. 8 mo. at 24%. 
$585.75 on interest for 1 yr. 6 mo. at 6%. 
. $648.50 on interest for 3 yr. 5 mo. at 4%. 

12. $350.80 on interest from Jan. 1, 1905, to Nov. 1, 1906, at 
5%. 
13. $540.96 on interest from Apr. 9, 1904, to Mar. 9, 1906, 

at 6%. 


po OYA e wD 
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ACCURATE INTEREST 


369. Interest computed by taking the exact number of days 
between dates and reckoning 365 days for a year is called accu- 
rate or exact interest. Whole years are reckoned as years sim- 
ply, and for parts of a year the exact number of days is counted, 
and each day is regarded as s4, of a year. 

This method is always employed by Canadian banks and 
usually by other financial institutions. 

Find the exact interest and the amount of $219 on interest 
from July 9, 1906, to Aug. 13, 1907, @ 8%. 

Time: July 9, 1906, to July 9, 1907 = 1 year. 

Number of days from July 9 to Aug. 13: 


JULY AUG. ; TorTaL 
3l1da.—9da.=22da. + 138da. = 35da.=¥23% yr. = 7% yr. 
Interest is for 1,% yr. 

Note that the first day (July 9) is not counted, and the last day (Aug. 18) is. 
For further steps in solution see p. 262. 


WRITTEN EXERCISES 


Find the accurate interest on: 
$400 for 45 da. @ 6%. $6000 for 96 da. @ 3%. 
$500 for 66 da. @ 3 %. $3200 for 111 da. @ 8%. 
$375 for 120 da. @ 5%. $375 for 93 da. @ 6%. 
$720 for 30 da. @ 4%. 8. $352.80 for 126 da. @ 5%. 

Calculate the exact number of days, and find the accurate 
interest at 6% on: 

9. $150, Mar. 2 to July 15. 13. $2500, Apr. 1 to Oct. 1. 
10. $250, June 5 to Sept.4. 14. $470, June 1 to Aug. 13. 
11. $255, May 1 to Nov. 1. 15. $4640, June 1 to Nov. 4. 
12. $800, June 1 to Dec. 1. 16. $187.50, Sept. 23 to Dec. 1T. 


PON B 
19 @ 
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REVIEW PROBLEMS IN INDUSTRIES 

370. 1. Find the number of acres in a field 30 rods by 24 rods. 

2. The owner of the field used it for raising tomatoes, set- 
ting the plants in 120 rows of 99 plants each. How many 
plants did he set out ? how many on each of the 44 acres ? 

3. When the tomatoes were picked, the yield was found to 
be 1050 bushels. Find the yield per row. 

4. The pickers used $-bushel baskets and received 2} ¢ for 
each basketful picked. How much did it cost to have the 
entire crop picked ? 

5. If a bushel of tomatoes weighs 60 pounds, how many tons 
were taken from each acre ? 

6. The tomatoes were canned by the grower. If a ton of 
tomatoes filled 884 cans, how many cans did the 31} tons fill? 

7. The 12,096 cans were packed in cases holding 24 cans 
each. How many cases were used? How many cases of 
tomatoes were produced per acre ? 

8. Find these expenses of preparing the canned tomatoes 
for market : 12,096 cans @ 2¢; 504 cases @ 10¢; putting up 
504 cases of tomatoes @ 15 ¢. 

9. In addition to $412.92, the cost of picking and canning, 
the expense to the producer for raising this crop was $37.50 
per acre. What was his total expense ? 

10. A wholesale dealer in a near-by city bought the entire 
crop, 12,096 cans, at 75% per dozen cans. How much did the 
producer receive? What was his gain, his total expense being 
$ 581.67 ? 

11. If the 1050 bushels of tomatoes had not been canned but 
had been sold in 3-bushel crates, the total expense would have 
been $213.75. Find the difference between the gain by selling 
at 22 ¢ per crate and the actual gain of $174.33. 
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12. In the construction of an oil derrick in Alberta, 
9500 feet of lumber 
were used. Find the 
cost of the lumber at 
$10.50 per M. 


as. Ti $9975, the 
cost of the lumber, was 
374% of the total cost 
of the derrick, what was 
the expense of erecting 
the derrick ? 


14. The oil well un- 
derneath was drilled to 
a depth of 1280 feet. 
Find the cost of drill- 
ing it at 55¢ per foot. 


SS 


15. If the rent of the drilling machinery used was 12¢ for 
each foot of the well drilled, for how much did the machinery 
rent ? 

16. The first 250 feet of the well was lined with a large size 
of pipe called casing, as a support to the sides of the hole. 
How much did the casing cost at 45¢ per foot? 


17. Inside the casing and extending to the bottom of the 
well was 1280 feet of tubing worth 153¢ per foot. Find its 
cost. 

1s. Besides the tubing there was the same length of pump- 
ing rods to be used in pumping the oil. Find the cost of the 
pumping rods at 51 per foot. 

19. To make the production of oil larger, a torpedo that 
weighed 85 pounds was exploded at the bottom of the well. 
At 96¢ per pound, how much did the torpedo cost? 


= 
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20. Find the combined cost of derrick and well, if the only 
additional expense was for well fixtures, $24.25. 

21. The well in 3 weeks produced 2352 barrels of oil. Find 
the yield per day; per hour. . 

22. A barrel of crude oil is 42 gallons. Find the yield per 
day in gallons. 

23. The operator paid rent for the land in oil instead of in 
money. After paying 123% of the daily yield of 112 barrels 
for rent, how many barrels had he left ? 

24. If the price of crude oil in July was $1.35 per barrel, 
find the value, for that month, of the producer’s portion, 98 
barrels per day. 

25. Find the value of the total yield during July. 

26. This oil was pumped to a distant city through a pipe, 


. interrupted at intervals by pumping stations. How far was 


the oil pumped, if the distances between stations were: 23.41 
mi., 25.92 mi., 25.73 mi., 45.45 mi., 51.94 mi., 62.50 mi. ? 

27. If the yield of the well was 112 barrels per day, in how 
long a time did it produce enough oil to fill a tank at the end 
of the pipe line having a capacity of 30,800 barrels ? 

2s. At the refinery the crude oil in a tank of this size 
yielded the following products, in 42-gallon barrels: 


Gasoline, benzine, and naphtha, 8850 bbl. 


Illuminating oil, 23,100 bbl. 
Lubricating oil, 924 bbl. 
Residuum and loss, 2926 bbl. 


What per cent of the crude oil was each of the products ? 

29. Find the value of the naphtha, benzine, and gasoline at 
an average price of 74 per gallon. 

30. The refined illuminating oil was put into 60-gallon 
barrels. How many such barrels were required ? 
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31. Find the price per gallon of the illuminating oil, if it 
sold for $84,892.50. ; 

32. Oil is often transported and sold in bulk instead of in 
barrels. When thus sold, 64 pounds are counted one gallon. 
How many gallons are there in a tank freight car that contains 
243 tons of oil? 


33. How many such tank cars, holding 7500 gallons each, 
would be required to load an ocean tank steamer whose capacity 
is 1,200,000 gallons of oil? 

34. Find the weight in tons of this steamer’s cargo of oil. 

35. Refined oil is often shipped in 5-gallon cans, which are 
packed by twos in wooden cases 202 in. long and 10} in. wide. 
How many of these cases can be put in one layer in a compart- 
ment 414 ft. long and 31 ft. wide? 

36. How many gallons will these 864 cases hold? 

37. The cases are 15 in. high and there are 8640 gallons in 
one layer. How many gallons of oil will there be, if the cases 
are laid to a height of 64 ft. ? 

38. An oil delivery wagon weighed 2195 lb. empty, and 6420 
lb. when filled with oil. Find its capacity in gallons. 

39. Ontario alone contributed about 500,000 bbl. of oil to 
the world’s production of 177,000,000 bbl. in a recent year. 
What per cent was produced by Ontario, to the nearest tenth ? 
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When crops are sold off a farm year after year, the soil 
becomes impoverished. As farm animals are good agents for 
restoring fertility to the soil, farmers find it profitable to feed 
part of their crop to cattle during the winter, producing “ stall- 
fed” beef. 

Hogs are often fattened along with cattle, as they eat much 
food that would otherwise be wasted. 

An Ontario farmer bought 20 steers and 50 hogs on Nov. 1, 
and kept the following record of feed and weight of cattle: 


November 
Pasture, $1 per head. Weight Nov. 1, 
Hay and straw, $36. 19,800 Ib. 
Turnips, 200 bu. @ 5¢. 

December 
Hay, 14 tons @ $5. 
Turnips, 500 bu. @ 5. Weight Dec. 1, 
Straw, $1 per head. 20,400 lb. 
Salt, 25 ¢. 

January 
Hay, 1} tons @ $6. 
Straw, $1 per head. Weight Jan. 1, 
Turnips, 620 bu. @ 5%. 21,400 lb. 
Meal, 1860 lb. @ 13%. 

\ February 
Hay, 1% tons @ $6.50. 
Straw, $1 per head. Weight Feb. 1, 
Turnips, 600 bu. @ 5 #. 23,000 Ib. 
Meal, 2240 lb. @ 1}. 
Salt, 25 7. 
March 

Hay, 34 tons @ $6.50. Weight March 1, 
Turnips, 600 bu. @ 5¢. 25,200 Ib. 
Meal, 2170 lb. @ 149. Weight Apr. 1, 


Straw, $1 per head. 27,000 Ib. 
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Find from the farmer’s record (costs to the nearest cent): 

40. Cost of cattle on Nov. 1 @ $3.50 (per 100 lb.). 

41. Average cost per head. 

42. Average weight per head on Noy. 1. 

43. Gain in weight per head for each month. 

44. Cost of feeding 1 steer during each month. 

45. Cost of producing 100 lb. of beef each month. 

46. ‘Total cost of feed for five months. 

47. ‘Total gain in weight during five months. 

48. Average cost of producing 100 lb. of beef. 

49. Average cost of feeding 1 steer for five months. 

50. How much less did it cost to produce 100 lb. of beef in — 
December than in November ? 

51. How much more did it cost to produce 100 lb. of beef in 
March than in December ? 

52. If every 100 pounds of beef produced was worth $5.05, 
how much was gained during February ? 

53. How much was lost during January? during March ? 

54. The meal used in February was slightly damaged. 
How much was saved by using this meal if every pound of it 
was worth, for feeding purposes, as much as 15 ounces of the 
meal that cost 13 cent a pound ? 

April 1, the cattle were shipped to Toronto, charge for 
freight 16 ¢ per 100 lb. on 27,000 1b., and sold through an agent 
at $5.05 per 100 lb., commission 1%. When sold they weighed 
26,500 lb. Feed and care cost $20. Find: 

55. Freight. 57. Net proceeds of sale. 

56. Commission. 58. Shrinkage per head during shipment. 


59. Find the total amount gained on the cattle. 
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60. The record for the hogs was as follows: 

Noy. 1, bought 50 hogs at $5 each. 

10 hogs died during the winter. 

Extra feed cost $118. 

April 2, sold 40 hogs, 12,500 1b., at $4.35 per hundredweight. 

Find the gain on fattening hogs. 

61. Besides the gain on cattle and hogs, the value of fertility 
restored to the farm by fertilizing material, was: 

123% of value of meal and turnips fed. 

662 % of the value of straw and hay. 

How much did the stock-fattening experiment benefit the 
farm in fertility restored ? 

62. Find the total gain, deducting $130 for hired labor, and 
# 25 for the use of money and tools. 


63. A steer weighing 1350 pounds yielded 783 pounds of 
dressed beef. What per cent of his weight was beef ? 

64. A packer buys 
this steer at $5 per 
100 pounds. Ex- 
penses amount to 
$7.50. If he sells 
the beef at $9.50 per 
100 Soap the hide 
for ag 25, the fat for 
85.50, and the offal 

for $2.25, how much 
will he gain? 

65. lind the value of the beef at retail as follows: 

Neck, 26 lb. @ 5f; chuck, 187 lb. @ 8¢; ribs, 73 lb. @14¢; 
sirloin, 39 lb. @ 20¢; porterhouse, 94 lb. (@ 22¢; rumps, 39 Ib. 
@10¢; rounds, 122 lb. @ 14¢; shanks, 26 lb. @ 4¢; flanks, 
47 lb. @ 6; plates, 120 lb. @ 5¢; shins, 60 1b. @4¥. 
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66. By the shortest postal routes Vancouver, B.C., is 2904 
miles west of Montreal, and Liverpool is 3200 miles east. How 
far must a letter travel to go from Vancouver to Liverpool? 

67. The first newspaper published in Ontario (U.C.) was 
dated April 18, 1793. How long ago was that? 

68. The “Trans-Canada Limited” left Montreal at 12.30 
P.M. and arrived at North Bay 9 hr. 55 min. later. At what 
time did it arrive at North Bay? 

The distance is 360 miles. Find the average speed per hour, 
to the nearest hundredth of a mile. 

69. If 16 firemen shovel 35 tons of coal on one trip of a 
steamboat, how many tons will 1 fireman shovel in a season of 
290 trips ? 

70. Mrs. Wilson bought a crate of raspberries at $3.25, and 
obtained from them 8 dozen pint jars of preserved fruit. She 
used 12 pounds of sugar costing 6% per pound, 3 dozen rubbers 
@ 8¥,and 200 cubic feet of gas for cooking at $1 per 1000 cubic 
feet. Making no allowance for her labor, how much did the 
fruit cost per jar ? 

71. Ata clambake 2750 clams were used. Find their cost 
at 80% per 100. 

72. The circulation of a magazine is 125,000 copies per month, 
but only 2 of each issue is sent by mail. Hach copy weighs 
1 lb. 3 oz. Find the cost of postage per month at 1% per pound. 

73. When coal at the mine costs $3.50 per long ton, freight 
$.75 per short ton, and cartage and delivery $1.25 per short 
ton, what per cent of gain, to the nearest .1%, is made by a 
dealer who sells coal at retail at $6.50 per ton? (See p. 279.) 

74. A banker purchased at the Assay Office four bars of gold, 
weighing in all 198 lb. 10 oz., at $20.67183 per ounce for the 
gold, and 40 cents per $1000 additional for the advantage of 
having the gold in bars. How much did the gold cost him? 
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75. Mr. Allen has a coal range which uses 21 tons of coal, 
costing #5.60 per ton, during the summer. How much would 
that amount of coal cost him? 


76. He also hasa gas range. How many thousand cubic feet 

of gas at $1.25 per 
«) ym. fA | 1900 cubic feet could 
( He he buy for $12.60, the 

“MPT cost of the coal ? 

77. A coal range is 
very wasteful of the 
heat obtained from the 
coal. Often 35% of 
the heat passes up the 
flue and only 15 % is 
||| utilized in cooking, the 
i rest going to heat the 
house. 


According to this 
supposition, how many dollars’ worth of coal would be utilized 
in cooking, and how many dollars’ worth would be wasted 
through the flue and in heating the house unnecessarily ? 


78. If a coal range utilizes 15% of the heat of the coal in 
cooking, and a gas range 90% of the heat of the gas, and if 
15,000 cu. ft. of gas gives as much heat as a ton of coal, how 
much gas would do Mr. Allen’s cooking during the summer? 

SueGrestion. —Gas utilized = 15% of 2} x 15,000 cu. ft. = 90% of gas 
needed. 

79. How much can he save in the summer months by using 
gas (5625 cu. ft.) instead of coal for cooking purposes? 

80. During the winter months he burns 3} tons of coal in 
the range. Of this, 15% is utilized in cooking, and 50% in 
heating the house. Find the value of the coal that is utilized. 
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81. How much does he save by using a coal range in the 
winter, if 33,000 cu. ft. of gas do the same service as the coal ? 


82. If a gas retort produces 660 cu. ft. of gas from 150 Ib. 
of coal, how much gas is obtained per long ton? 


83. A gas company bought coal at $4 per long ton and sold 
vas at $1 per 1000 cu. ft. Suppose that each ton of coal pro- 
duced 10,000 cu. ft. of gas, 1000 lb. of coke worth 20¢ per 
bushel of 40 1b., 95 gal. of tar worth $1.89 per barrel of 56 gal., 
and ammonia liquor worth $7.68. How many per cent was 
the value of the coal increased in the process of ee 
into gas and its by-products ? 


84. Four men shared equally the cost of drilling a gas well 
for their common use. Drilling cost $1.10 per foot and gas 
was obtained at a depth of 1120 feet. In addition, each man 
expended $100 for piping to his house and for fixtures. How 
much money did each man invest ? 


85. In former years the average cost of fuel and light at 
each house was as follows, per year: 

18 cords of 4-foot wood for furnace @ $3; 6 cords of stove 
wood @ $5; coal oil, $5; taking away ashes, $1. 

Find the former annual expense to each man for heating and 
lighting his house. 


se. After the well was dug, 93,750 cu. ft. of gas per year 
supplied fuel and light for each house. Since this saved the 
expenditure of $90 a year, how much per thousand cubic feet 
was the gas worth to each man? 


87. In what time did the well pay all expenses ? 


gs. How much did each man gain on his investment of $408, 
if the well held out for 10 years? 
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89. In a cheese factory there were 6 vats for milk. Two 
of them held 6250 pounds of milk each, and the other 4 held 
5400 pounds each. Find the capacity of all. 

90. Milk brought to this factory was paid for according to 
the amount of butter fat it contained. How much was paid 
to a farmer who brought 640 pounds of milk that tested 3.75 % 
butter fat, if the factory price of butter fat was 27¢ per pound? 


91. A farmer, by feeding his cows 24 dollars’ worth of meal 
per day more than he had been feeding them, increased the per- 
centage of butter fat from 3}% to 4% and increased the daily 
yield of milk from 2000 pounds to 2200 pounds. How much 
did he gain per day by the experiment, if he was paid 26¢ 
per pound for butter fat? 

92. A factory produced 320,000 pounds of cheese and 28,000 
pounds of butter in a year. Find the value of the output at 
15¢ per pound for cheese and 25% per pound for butter. 

93. The Thames Valley Codperative Cheese Company re- 
ceived 237,600 pounds of milk one month, and from it pro- 
duced six hundred 40-pound cheeses. How many pounds of 
milk were required to make 1 pound of cheese? If the rest 
was whey, how many pounds of whey were produced ? 

94. The cheese was sold at 13} ¢ per pound ; freight, com- 
mission, and other charges amounted to $580; the cost of 
manufacture was $238.85. Find the net proceeds, or the 
amount divided among the farmers at the end of the month. 

95. The milk received that month contained 8910 pounds 
of butter fat, for which $2361.15 was paid. How much then 
was paid the farmers for each pound of butter fat ? 


96. Mr. Andrews took 8400 pounds of milk to the factory 
that month and was credited with 308 pounds of butter fat 
@ 263¢. How much did he receive as his share of the profits? 

What per cent of his milk was butter fat ? 
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97. At one time a certain small city was poorly lighted, 
but paid $47,302.75 per year for light from 382 are lamps. 
How much was that per lamp, to the nearest cent ? 

98. After erecting its own electric light plant the city was 
lighted with the equivalent of 822 arc lamps at a cost of 
$35,162.96, including improvements, repairs, interest, etc. How 
much less did 822 lights cost than 382 lights formerly cost ? 

99. How much less did each light cost than formerly ? 

100. How many per cent better was the city lighted than 
before? (Find to the nearest .1%.) 

101. It has been found that the temperature of the earth 
near the surface is about 40° F., and that it increases 1° for 
every 50 feet below the surface. At this rate, at what depth 
would the temperature be that of boiling water, 212° F.? 

— 1o2. At what depth would the temperature be that of melt- 
_ ing steel, about 2500° I. ? 

103. At what depth would the temperature be as high as in 
the are of an are lamp, about 5400° F. ? 

104. A sleeping and parlor car company charges the rail- 
roads 1f per car per mile for the use of its cars. Find the 
rent charged for twelve of these cars between Montreal, and 
Halifax, a distance of 758 miles. 

105. A man secured a lease of a tenement for five years at 
$2800 a year, agreeing to make all inside repairs. He sublet 
the premises to 12 families at the following rates per month: 
$40, $35, $33, $30, $28, $25, $22, $20, $18, $15, $14, $12. 
Repairs cost $1425, coal $494. He lost #536 trom unpaid 
rents and idle apartments. Find his gain. 

106. Aman rented a house at $492 per year, lived in it 8 mo., 
and sublet it for the rest of the year at $35 per month. How 
much rent did he pay per month for the first 8 mo. ? How much 
per month did he lose during the rest of the year? 


276 PROGRESSIVE ARITHMETIC 


107. A school rented 4 pianos at $4.50 per month each for 
10 months in a year. How much was paid for the use of 
planos per year? 

10s. I pay my landlady $10 per month for a room and $4.20 
per week for board. How much do room and board cost me 
per year (365 days) ? 

109. A man rented a typewriter at $1.25 per week and kept 
it from the morning of June 2 to the morning of Oct. 27. Find 
the amount of rent he paid. 

110. A man rented a farm “on shares,” agreeing to give the 
owner 2 of each crop. He raised 1800 bushels of oats, 2350 
bushels of wheat, and 4280 bushels of corn. How much of 
each crop had he left after paying the rent? 

111. A farmer rented 220 acres of land at $5.25 per acre, 
half to be paid Sept. 1 and half Feb. 1. Find the amount of 
each payment. 

112. A wooden freight car weighs about 30,000 pounds and 
has a carrying capacity of 80 tons. What part of the whole 
weight of car and load is the load on which freight is paid? 
Express the result in per cent. 

113. Pressed steel cars in common use weigh 34,000 pounds 
each and have a carrying capacity of 50 tons. What per cent, 
to the nearest tenth, of the whole weight is the paying load? 

114. A large freight vessel on the Great Lakes carries 9000 
tons of iron ore at a time. At 60 cents a ton, how much is 
earned by such a vessel in one trip? | 

115. Find the value of the cargo at $4.25 per ton. 

116. Such a vessel uses 450 tons of coal, costing $2.50 per 
ton, on a ten days’ trip. How many dollars’ worth of coal 
are consumed per day in her boiler rooms? 

117. Formerly ore was unloaded from vessels by hand labor. 
If a gang of 25 ore shovelers could unload 1125 tons of ore in 
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a day and received 14 cents a ton for the job, how much did 
each man earn per day? 

118. Recently at a Lake Erie port, an unloading machine 
operating a “clam-shell” bucket unloaded 5300 tons of ore 
from the steamer James H. Hoyt in 4 hr. 43 min. How many 
tons, to the nearest tenth of a ton, were unloaded per minute? 
how many per hour? 

119. Find the cost of unloading 6000 tons of ore by hand at 
14? per ton; by machinery at 1.4 per ton. 

120. The bunkers of a certain battleship hold 2200 tons of 
coal. How long will it take to fill them at the Bermuda 
coaling station by means of 4 buckets, each holding 1 ton, 
running on a bridge tramway, if each bucket makes a round 
trip in 50 seconds? 

121. In one month the Columbia and Western Railroad 
hauled 120,468 tons of ore from the Boundary mines in British 
Columbia. How many train loads of 776 tons each were there, 
and how many tons over? | 

122. How many cars holding 48 tons of ore each are there in 
a train, if the whole amount of ore is 1776 tons? 

123. If a car of 50 (short) tons capacity is loaded with 48 
long tons of iron ore, how many pounds will it be loaded be- 
yond its regular carrying capacity? (See p. 279.) 

124. A bucket worked by machinery will unload 10 tons of 
ore at a time from a ship. A ton of ore occupies about 17 
cubic feet of space. If the unloading machine is used 8 hours 
per day and takes two bucketfuls per minute, how many cubic 
feet of ore will it transfer in 6 days? 

125. A coal-loading machine transferred 12 car loads of coal, 
50 tons to the car, into the hold of a vessel at a certain port, 
in 45 minutes. How many tons of coal were transferred per 


hour? 
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TABLES OF DENOMINATE NUMBERS 


Measures of Length 


12 inches = 1 foot 

3 feet = 1 yard 
163 feet = 1 rod 
320 rods =1 mile 


1 mi. = 320 rd. = 1760 yd. = 5280 ft. = 63,360 in. 


Measures of Surface 


144 square inches = 1 square foot 

9 square feet = 1 square yard 

30} square yards = 1 square rod 
160 square rods = 1 acre 

640 acres = 1 square mile 


100 square feet of roofing is called a square. 
A square mile of /and is often called a section. 


Measures of Volume 


1728 cubic inches = 1 cubic foot 
27 cubic feet = 1 cubic yard 


A pile of wood 8 ft. long, 4 ft. wide, and 4 ft. high is called a cord. 


Measures of Capacity 


4 gills =1 pint 
2 pints = 1 quart 
4 quarts = 1 gallon 
2 gallons = 1 peck 
4 pecks = 1 bushel 
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A gallon is equal to 277.274 cu. in., or about 2774 cu. in. 
A gallon of water weighs 10 lb. 
A cubic foot of water weighs 624 lb., or 1000 oz. 


A bushel is equal to 2218.19 cubic inches, or approximately 1,% cubic feet. 


Avoirdupois Weight 


16 ounces = 1 pound 
100 pounds = 1 hundredweight 
2000 pounds = 20 hundredweight =1 ton 
A long ton contains 2240 pounds. An avoirdupois pound contains 7000 
grains. 
A barrel of flour weighs 196 pounds, and a bushel of wheat 60 pounds. 


Troy Weight 


24 grains = 1 pennyweight 
20 pennyweights = 1 ounce 
12 ounces = 1 pound 


A troy pound contains 5760 grains. 


Measures of Time 


60 seconds = 1 minute 


G0: mumiates-=T tour Thirty days have September, 
24 hours = 1 day April, June, and November. 
7 days= 1 week * All the rest have thirty-one, 
365 days = 1 year Save February, which alone 
366 days = 1 leap year ra <a acle and ay day more 
10 years = 1 decade e add to 1t one year in four. 


100 years = 1 century 


Centennial years exactly divisible by 400 and other years exactly divisible 
by 4 are leap years. 


od 
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Measures of Angles and Arcs 


60 seconds = 1, minute 
60 minutes = 1 degree 
360 degrees = 4 right angles, or 1 circumference 


90° of angle is a right angle; 90° of arc is a quadrant. 


Counting Table 


2= A pair 
20 = 1 score 
12=1 dozen 


12 dozen = 1 gross 
12 gross = 1 great gross 


Stationers’ Measures 
24 sheets = 1 quire 
20 quires = 1 ream 


Paper is quite generally sold by the 100, 500, and 1000 sheets; also by the 
pound. 


Canadian Money 


10 mills = 1 cent 
100 cents = 1 dollar 


Although mills are not coined, tenths of a cent are often read as mills, 
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Carpeting, 228, 229. 

Central angles, 120. 

Circle, 120. 

Circumference, 120. 

Commercial discount, 203-205, 253- 
256. 

Commission, 249-252. 

Common denominator, 66. 

Common divisor, 62. 

Common fractions, 10, 11, 60-89, 
130-145. 

Common multiple, 66. 

Comparison of fractions, 142-144, 

Comparisons, 12, 142, 143. 

Complex fractions, 140, 141. 

Composite number, 55. 

Compound denominate number, 177. 

Compound fractions, 134. 

Concrete number, 36. 

Cord, 216, 278. 

Counting table, 116, 117, 280. 

Creditor, 109. 


Debtor, 109. 

Decimal fractions, 11, 18-20, 92-103, 
146-160. 

Decimal notation, 16. 

Decimal point, 18. 

Degrees, 119. 

Denominate numbers, 177-187. 

Denominator, 60. 

Diagonals, 120. 

Difference, 30. 

Digits, 56. 
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Discount, commercial, 203-205, 253- 
256. 
Dividend, 47. 
Divisibility, tests of, 56, 57. 
Division, 9, 10, 47-54. 
of common fractions, 79-89, 137- 
140. 
of decimal fractions, 100-103, 155- 
159. 
of denominate numbers, 185, 186. 
Divisor, 47. 
Dry measures, 115, 279. 


Equivalents of measures, 216-219, 
278, 279. 
Even number, 56. 


Factoring, 55-59. 
Factors, 55. 
Fahrenheit thermometer, 220, 221. 
Footing of bills, 109. 
Fractions : 
common, 10, 11, 60-89, 130-145. 
decimal, 11, 18-20, 92-103, 146-160. 
Freight, see Transportation. 


Greatest common divisor, 62. 
Gross amount of bills, 255. 
Grouping addends, 25-27. 


Hundredths, 18. 


Improper fraction, 10, 65. 
Industrial problems: 
Bee-raising, 161. 
Broom corn, 206, 207. 
Cantaloupes, 164. 
Cattle and hog fattening, 268-270, 
Cherries, 173. 
Steers, 176. 
Coal and gas, 272, 273. 
Cuts of beef, 270. 


INDEX 


Freight, see Transportation. 
Fruit, 164 (pears, prunes, plums). 
Gardening, 162, 163. 

Lighting, 275. 

Milk, butter, and cheese, 274. 

Mushrooms, 207, 208. 

Oil, 265-267. 

Oysters, 208-210. 

Renting, 275, 276. 

Rhubarb, 165. 

Rice, 210, 211. 

Strawberries, 166. 

Sugar, 174. 

Telegraph, 40, 41, 46. 

Telephone, 41, 175, 176. 

Tomatoes, 264. 

Transportation, 14, 15, 52, 53, 54, 
115, 144, 160, 164, 172, 173, 217, 
207, 246, 247. 

Violets, 212. 

Integer, or integral number, 8. 
Interest, 259-263. 


Kalsomining, 225. 


Leap years, 279. 

Least common denominator, 66, 67. 
Least common multiple, 66. 

Length measures, 114, 278. 

Like numbers, 23. 

Liquid measures, 115, 278. 

List price, 203. 

Lowest terms, 62. 

Lumber measure, 222-224, 


Making change, 23, 24, 81. 

Map measurements, 128, 

Marking goods, 257, 258. 
Measurements, 11, 114-127, 213-232. 
Mill, 21. 

Millions’ period, 17. 

Minuend, 30. 


INDEX 


Miscellaneous problems, 12-15, 90, 
Ot, 112; 118) 128, 129, 344, 145, 
160-166, 171-176, 187, 194, 202, 

206-212, 230-232, 237, 264-277. 

Mixed decimal, 18. 

Mixed numbers, 9, 18, 64. 

Multiples, 66. 

Multiplicand, 36. 

Multiplication, 8, 34-46. 

of common fractions, 72-79, 133- 
137. 
of decimal fractions, 97-100, 152- 
4/70, Vel: 
of denominate numbers, 184, 185. 
Multipher, 36. 


Net amount of bills, 255. 

Net price, 203. 

Net proceeds, 249. 

Notation and numeration, 16-21. 
of decimals, 18, 146-148. 

Numeration, 16-21. 

Numerator, 60. 


Obtuse angle, 119. 
Obtuse-angled triangle, 122. 
Odd number, 56. 

Orders of units, 16. 


Painting, 225, 226. 
Papering, 228, 229. 
Parallel lines, 121. 
Parallelograms, 121, 125. 
Per cent, 188. 
Percentage, 188-205, 233-258. 
Periods of figures, 17. 
Perpendicular lines, 122. 
Plastering, 225, 226. 
Prime number, 55. 
Principal, 259. 

Proceeds, 249. 

Product, 36. 
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Profit and loss, 242-248. 
Proper fractions, 10. 65. 


Quadrant, 280. 
Quotient, 47. 


Rate, 201, 203, 259. 

Reciprocal of a fraction, 86. 

Rectangles, 121-124. 

Reduction : 

of common fractions, 62-68. 

of decimal fractions, 92, 93, 148, 
149. 

of denominate numbers, 177-180. 

Remainder, 30, 47. 

Reviews, 7-15, 90, 91, 112-114, 128- 
133, 161-166, 167-176, 206-212, 
233-238, 264-277. 

Right angle, 119, 280. 

Right-angled triangle, 122. 

Roofing, 226, 227. 


Section, 114, 278. 
Shipping, see Transportation. 
Similar fractions, 66. 
Simple denominate number, 177. 
Square, 121. 

of roofing, 226, 278. 
Stationers’ measures, 118, 280. 
Subtraction, 7, 8, 29-33. 

of common fractions, 68-71. 

of decimal fractions, 95, 96, 151, 

psy 

of denominate numbers, 182, 183. 
Subtrahend, 30. 
Sum, 23. 
Surface measures, 114, 278. 
Surfaces, measurement of, 121-126. 


Tables of denominate numbers, 278- 
280. 
Telegrams, 40, 41, 46. 
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Telephones, 41, 175, 176. Unit, 60. 

Temperature, 220, 221, 275. Unit of measure, 177. 

Tenths, 18. Units’ period, 17. 

Terms of a fraction, 61. Unlike numbers, 23. 
Thermometer, 220, 221. 

Thousands’ period, 17. Value of a fraction, 65. 
Thousandths, 18. Vertex, 120. 

Time measures, 115, 279. Volumes, 114, 127, 216, 217, 278. 


Transportation problems, 14, 15, 52, 

58, 54, 115, 144, 160, 164, 172, Water, weight of, 218, 278. 

8, 217, 267, 276,277. Weight measures, 116, 213-215 
Triangles, 122, 126. 279. 
Troy weight, 213, 279. Wood measures, 216. 
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274.233 


. 749,192 
. $6669.44 


$651.70 


. 8142.881 


24,869,041 
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13,668 eggs 
103,284 

$ 5128.38 
245.91 mi. 
$ 1879.20 
$6988.75 
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. 5,159.666 
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. 46,800 

. 87,000 

. 326,400 
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. 760 

. 4060 

. 1470 

. 6750 
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32,000; 16,000; 
3200 


. 430; 2150; 


43,000; 21,500; 
4300 


. 490; 2450; 


49,000 ; 24,500 ; 
4900 


. 845 ; 1725; 


34,500; 17,250; 
8450 


. 855; 1775; 


35,600; 17,750; 
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80,000; 40,000 ; 
8000 


. 640 ; 3200 ; 


64,000; 32,000; 
6400 


. 885 ; 4425; 


88,500; 44,250; 
8850 
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86,500; 17,300 
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50,500 ; 10,100 
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203,500; 40,700 
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183,750 ;36,750 
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79,500; 15,900 
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217,500 ; 
43,500 
5625 ; 28,125; 
562,500 ; 
281,250 ; 
56,250 
17,435 ; 
87,175; 
1,743,500; 
871,750; 
174,350 
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. 450 ; 2250; 28. 24,830 ; 
45,000; 22,500; 124,150 ; 
4500 2,483,000 ; 

. 1100 ; 5500 ; 1,241,500 ; 
110,000 ; 248,300 
55,000; 11,000 | 24. 49,995 ; 

. 800; 4000 ; 249,976 ; 


4,999,500 ; 
2,499,750; 
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4375 crates 
810 car loads 
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5. .25 32. 4847.01 
6. 5 83. 354.14 
”. 376 34. 429.125 
8. .625 35. 552.017 
9. .875 36. 471.735 
10. .3334 37. 960.75 
11. .1662 38. 943.375 
12. .8332 | 89. 892.888 
13, .2853 40. 988.911 
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16. .2728 1. 67.772 cu. in. 
ie ana 2. Milk, .3 lb. 
7. .4163 3. 246.50 ft. 
18. .85 4. 344.56 ft. 
19. .026 5. 359.162 ft. 
20. .385 6. .70¢;.43¢; .36¢; 
21. .008% 1.02¢; .94¢: 
347; O1¢ 
Bape o= 7. 60.39 in. 
5 Pres 8. 10138.6 mi. 
. 266.95 
3. 791.498 Page 97 
Bea 5. $3071.90 
6. 336.227 DAE 
7. 1034.580 7. $4755 
8. 469.540 Sacer ae 
9. $3306.694 fo) 348 Bee 
10. $2285.825 eee. 
11. $1883.370 12. 557 368 
12. $12,051.910 pp ee 
13. 2024.112 14 eae 
14. $2356.48 i oo gare 
15. $1315.58 ie atic 
16. $30,050.62 - GOL. 
18. 48.22 
Page 95 19. 33.6382 
20. 3020.614 
v7. 290.008 | 30. 3000-674 
19. 199.657 22. 1118.2844 
90. 274.067 23. 3468.01 
wor 24. 1003.959 
21. 937.128 rege es 
93. 1332.471 - 823.6693 
24, 9943.092 
95. 152.594 Page 99 
26. 361.798 2. 68.4: 102.6; 
97, 304.32 136.8; 171; 
98. 225.36 205.2 
29. 103.52 Sed: 1701s 
30. 652.25 22.68; 28.35 ; 
31. 349.372 34.02 


a. 


<<] 


14. 


15. 


16. 


17. 


18. 


19. 
20. 


. 89.6; 


pide Oe 


. 1742; 


5 Wes 
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34.4; 
IIA © 224 ; 
268.8 

28 ; 
.80 3 .42 


. $47.80; 


$ 70.95; 
$94.60 ; 

$ 118.25; 

$ 141.90 
$496.40; 
$744.60; 
$992.80; 
$1241.00; 

$ 1489.20 
2618 ; 
3484; 4855; 
5226 

1458 ; 
1944; 2430; 
2916 


. 267.4; 305.6; 


343.8; 458.4 


. 567.2; 636.8 ; 


716.4; 955.2 


. $3008 ; $3432; 


$3861; $5148 


. $11,487; 


$138,128; 

$ 14,769; 

$ 19,692 

17,535 ; 

20,040 ; 
22,545 ; 30,060 
85,960 ; 

98,240 ; 
110,520 ; 
147,360 

55,720 ; 

63,680 ; 

71,640 ; 95,520 
28,630 ; 32,720; 
36,810 ; 

49,080 

13,524 ; 
157,780 ; 
24,794,000 

474 ; 5530 ; 
869,000 
$25,080 ; 

$ 292,600 ; 

$ 45,980,000 


292 


21. 


59,400 ; 
693,000 ; 
108,900,000 


Page 100 


. $3259.18 
. $6207.30 
. 2781.6 

. 2904.486 

. 7781.122 

. 4959.375 
. 23,721.82 
. 53,065.8 

. 76,056.76 
. 566,274.16 
. 7400 Ib. 

. 15,000 cu. ft. 
. 6000 Ib. 

. 5.7053 


7.089 


. 18,6003 
. 9.3808 


7.258 
6.8614 
725 


. 88.8 
. 6.624} 
. 087 
. .278 


; 38 386 


Page 101 


. 564; .775; $1.83 
. $1.44; 6.008; 


9334 
Page 102 


oO} as WOOE | 


.05; .0834 


2 BO0g rt ros 


1.183}; .8871; 
5914 


. 025; .012}; 


008}; .006}; 
0044 


« wma} ORs OF 


.052}; 035 
1.75; .875; 
5834; 437}; 
.2914 


10. 
i 
12. 
138. 
14, 
15. 
ii. 
Lire 


18. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32, 
33. 
34. 


ANSWERS 
.28; 14; 35. .0933 
0938 ; 86. 3.1874 
.07 ; .0462 87. 1.5621 
.048 ; .024; 38. 3.75 Ib. 
.016; .012'; 39. 7.4 tons; 
.008 $ 15.50 ; 
.1814; .0903; $114.70 
ae? SAO: be 
1. 58. 
+0603; 0455; | 41, 20.8888 Ib. 
-030} 42. 19.68 ¢ 
.035$ ; 0273; 
022.8, Page 106 
.228% ; 1777; 1. $6 
1459 2. $6.80 
3.9474; 8.07; | 38. $4.50 
2.61142, 4. $8 
6.9142 ; 5. $17.50 
5.8772; 4.4 6. $27 
aad dh SO 
0534; 0413; | 8° 936 
034 yt 9, $22 
073}; .056§; | 10. $4.50 
046,45, 11. $8.25 
0008; .0002; | 12. $26.25 
.000,8, 13. $12.50 
.020$; 016; | 14 $36 
Pee ogy [a8 SOLD 
.0054;:.008,2,3.}> °° * 
:0034 Page 107 
0164; .012; | 9, geq 
O11 22. $45 
215.1628 5 | 298. $112.50 
.14 24. $18.75 
132; .096; 25. $42 
.088 26. $74.25 
27. $157.50 
28. $65.25 
he, liana 29, Sen 60 
3.44 30. $56 
8.277 81. $24.50 
$.64 32. $48 
$6.85 33. $9; $27; $36 
$ 4.888 84, $144; $146.88; 
» 8.459 $141.12 
482 35. $54; $56.16; 
905 $51.84; 
60.5 $55.08 ; 
5.468 $52.92 
312} 36. $80; $79.20; 
458} $80.40 


ow 
aI 


be 


$1 OIA Go 


POSE Se Oa co nee 


eS 


. $81.25 


Page 108 


52 
34 
8 
72 
147 
390 
240 
120 


Page 110 
$4.53 


. $10.65 


Page 111 


.B 7.02 


$ 75 
$12.50 
$ 14.95 
$ 88.63 
$ 8.74 


. $7.37 

. $127.50 
. $74.90 
. $127.08 


Page 112 

1 hr. 89 min, 
$7.96 

$3.05 

$ 9.42 

$ 1.86 

$2.79 


- $17.12 


Page 113 


. $113.25 
. $208 

. $121.65 
. $75.45 
. $456.40 
. $43.35 
. $26.95 
. $800 


Page 117 
$ 1.20 

$ .90 

$4 


fo.0) 
ID TB ow 


wor 
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On 


- $35 a8 
. $2.40 4, Bee sq. ft. 1 
. $4.20 Se che ea 8. 143 
. $1.20 6. 2 acres 14, 211 
$22.5 . 27 acres 2g 4, 15 
$ 22.50 7. 5366 es 15. fi 5 1 
. $2.10 ee eas hie 16. 44 is 4 
ab te ek 17. 42 : 
- $.90 5i sq. yd.; 222 18. isthe i. 4 
. $2.50 ha, adware | 22 a 8. 3 
ee tooth alae 13; 164 9. 3 
2 ee eee . 1187; 337) 10. 3 
. $.80 a Teen oes aos ® 
Pa 9 ae3 DD¢! , ete 
. $1 ge 127 9. 172-7: 79 24 12 10 
ee -Pageaar [ie aru ole [ie 
. 3360 baal He 5; 14513 Fa ay 
Page 124 4. aoe cu. ft. , Page 133 — bi 25 
. 246 sq Fe z 6. 46 cu. ft : 95. 15438 16 104 
4 42 = t. . 16872 * 9 q 17 1 
22 sq. ft ea ae 6. 159,38, - 9% 
Beenie | 8 you 27. 110413 18. 43 
. 14 yd. - Oxio'g cu. ft. 28. sane 19, 44} 
. 1611 sq. ft Pa Pe Sei 20. 29.2 
. 784 sq. ya. | 28 ge 129 =| 30. 73 22, 161. 
. 2250 sq ft. 1 . 2min.4s 31 3 23 94 
. 80 rd - Tb. 4. Chemi ec. ds . 210 
,- 21,2854 eee eed 32. 60 24. 61 
© sq. it. | 45 1240 et 33. 464 25. 114 
: Rectangle 93 16. 197,000 eal 34. 441 26. 18% 
Pe »9in. | yy ae 35. 3, a 9 
. rd : 0.80 36 8. 133 
Ms 1 a ¢ , 832 3 fi . 
a fit, i pee 37, 3082 99, ek t.; 453 ft, 
: mi. + 4.0 bO 
. 33 ate a es 13,5314 a $871; $783 
. 200 tab Page 13 . 1832 . 281 bu. 10 
lets 2 4 6 39 
1. i 0. 23,3813 . 864 sq. ft 
Page 125 2. 3 41. 1212 — ; 
5 a 42. 17903 P 
; oe sq. in.: ie if 43. 4 6 age 137 
288 Sq. Te 5 ; a : 8, 5921 33. $1.17 
196 sq. in. 5. 1 44. $1683 34. 687 
9: q. in. 3 4 Z = 6871 
22 in. 6. 3 5 $ 2681 35. 35 x CU. ft. 
y a sq. ft. Ue 4 m $ 24954 5 Ib. 
¢ a1 age 
9rd. i i ee $2398 2. in nid 
= 8800 Sify mb aie a $ 4950 3. 18 
. 95 rd. O ° #3; B35 59. 59: ag 490 bbl 4, i 
P jell Ot erty 53. 15 mi. 5. 52 
age 126 258 A Ts 57-5. z 
12. 38 54. 880 bu 6) 4 
- 225 sq. in 2. 38; 215; 380 mi a 
. 336 sq f i 93. 3) 233; P : 1} 
. It. ; 191; 248 age 1 8. 38 
28%: 20. 43. | 9 36 g 
4) 29; 312 ; q 9. 41 
3 3. 3 5 
Be 106% 
ti 24 
25 


. 3% Ib. 
. 22 times 


Page 140 


. 6 times 
. 3882 bu. 
» py Ib. 

. 8 tents 
. 28 loads 
~. 6 bu. 

. 12% bu. 


Page 141 


ANSWERS 

7. ds 6. 88 is 15$ times 

8. 14 58 
9. 13 7. 84 is t of 66 
10. 13 8. 62 is 7, of 74 
ll. 3 9. 874is 104 times 
12) 81 
13. 14 10. 153 is 3 of 941 
14, 3 11. 462is7,5; times 
15. 3 6, 

16. 3 12. 914 is 4 times 
17. 33 228 
18. 2 13. 168 loaves 
19. 4 14. 6 barrels 
20. 74 
21. 1 Page 144 
§ 237, 2. 55 3; 15. 250 qt. 
513 

3. 3 18. 8 cans 

4. 355 19. 24 bu. 

5. 20. 135 trees 

6. 4 1, ¢42 

7. 2 2. 1024 tons; 

8. 395 $92} 

9. % 3. Zi mis; 7, hr. 
10. 3 4. 260, 268 tons 
Uy st 5. 659 
1. te 
13. 4 _ Page 145 
18. €. $34 
16. 3, 4 i 
ah ee 9. $4 
= a 10 224 Ib 
= $ 12. 3%; 120 acres 
99. 4 18. 24,255 ties 

$ 19,404 
14, Sask., 23.1 
ps cabins Dds e NB 

1. yy is 1f times 4 19.6 bu. ; 34 
2. zy is § of % bu. more in 

3. 42 is 14 times § Sask. 

4. JL is 4 of } | 15. 8172199 bu. 

5. 24 is 3% times | 16. 44 sq. yd. ; 6} 


6g 


sq. yd. 


§ 
4 
Oss 
On; 
7 
8 
9 


Page 148 


Page 150 


$246, 3. .25 


125 


.1875 


. .655556- 
. .714286- 


.181818+ 
.416667- 
8125 
A375 
5625 
6875 
.8125 
15625 
-28125 
-40625 


. 78125 


-916667- 


28. .266667— 

29. .140625 

80. .515625 

§ 247, 1. 299.45 


2. 153.7145 


31. 


32. 


33. 


GED on ow 


. 81.8573 
. 2.5575 

15. 
. 6.858407 
. 4.993005 


.51844 


9375 
.6901 
.5625 
sollviie 
89375 
.46333 
.928125 
777586 


_ 147.97 
. $.0504 ; 


$.0049 ; 
$.0115 ; $.057; 
$.0066 


5 eiisae 
. .9364 lb. 
) EGR: 1445.4 


dot) (Cy IDEN ie 
3126.18 mi. 


Page 152 


Platt Many, © 

IIL IMasyy late’ ¢ 

39.583 hr. ; 

11.917 hr. 

Sal Mo) 7cCata) 
Wos6.07 lbs 
9.09 lb. ; 
15.88 lb. 

$101.99 


ANSWERS 
Page 153 21. .0036 
O74 22. .062 

3. 3024 23. 846 
5. “30312 25. 0364 

6. .180435 26. .00035 

7. 859723 27. 0385 

8. .329043 pea 

9. 307761 29. 1680 

30. 32 
31. 64 
Page 154 32, 224 
_ O96 33. 28.8 

i Rae 34. 24.64 
15. 1.6284 35. 4.985 
16. 6.8474 36. 6400 
17. 3.55745 37. 1.715 
18. 1.66225 38. 64.175 
19. 1.65 39. 625 
20. 7.49 40. 407.5 
21. 9.32249 
92. 36.25792 Page 158 
23. 93.07701 9. 12 
24. 378 8. 32.5 
25. .093886 a7 
26. .008008 5. 420 
27. 65.02518 6. 1.5 
28. 806.932276 7. .4 
29. $67.65 8. 1.25 
80. 84.9618 mi. 5) 5 
31. $519.75 10. 1.2 
82. $1187.01 11. 4.2 
33. $51.45 12. 18.75 

13. 420 
Page 157 14. .0O11 

9. 2.5 15. .36 
: 79 Page 159 

5a Oni e622) bu: 

6. 4.5 2. 109.4 acres 
Ve top) Sh, Af iaa\oy, 

8. 4.3 4. 74.5 lb. 

9. 8.4 by 1s Alley. 
10. 1.26 6. 872 boxes 
11. 3.36 7. 135 barrels 
12. 2.44 8. 2340 barrels 
13. 4.76 9. 1240 rubles 
14. 7.5 10) 25.75 rd: 
15. 2.564 i 27.3) me 
19. .0075 12. 1524 ft. 
20. .0055 13. 60 mi. 


SOOAD TP wr 


=" 
oP wwr 


ID 


- Clover, 
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Page 160 


. $628.30 


2669 qt. 

$ 321.80 
$2567.25 

$ .52 

55 acres 
214,000 cu. ft. 


. $89.995 
. $24.44 
. $2193.50 


Page 161 


. 3451 bees 


$693 


. $300.80 


$500 
9700 
buck- 
5820 


oer: 


+) 
wheat, 


lb. 


. $1823.60 
. $385.740 


Page 162 


. $1.35 
. $1.20 
. $2.20 
. $5.40 
. $3.84 
. $4.78 
$2.52 
. $9.10 
. $8.40 


Page 163 


. $4.84 


$1.65 


. $43.88 

. $5.00 

. 3060 stems 

. $15.30 

set WNP) 

. $31.50; $75.88 
» Oo 116242 

. $58.96; $14.74 


Page 164 


. $1080 
. $1190 
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29 
80 
31 


. $1920 58. $2.87+; 
. $840 $.119+ ; 
. 6 ac.; 154,000 $.214; $.08,, 


lb. $ 5030 ; | 59. 6120 qt. per acre. 


$838.33 
32. 1000 Ib 
33. May 1 Page 167 
34. Standard, 1. Sept., 106,351 
4000; large, Oct., 109,544 
350; small, 650 Noy., 108,650 
35. $311.40 Dec., 103,593 
36. $1.48 Jan., 105,862 
37. $13 Feb., 108,160 
} Mar., 107,685 
Page 165 Apr., 110,858 
May, 110,882 
ge Does June, 97,925 
os Serne Total, yr., 1,069,510 
41. $330.00 
42. $7.08 Central, 135,840 
43. $63.90 Dawson, 201,960 
44. $610.73 Strathcona, 177,300 
$407.15 Mt. Pleasant, 186,020 
45. 22 tons Fairview, 88,800 
46. $1485 Roberts, 116,060 
47. $874.27 Seymour, 94,190 
48. $330 Model, 69,340 
49. $286.50 Total, Wane 1,069,510 
50. Ont. produced : 
11,566,160 bu. | 9. Central, 13,584 
more than N.| Dawson; 20,196 
S. ; 11,606,151 Strathcona, 17,730 
more than Mt. Pleasant, 18,602 
Quebec; 13,- | Fairview, 8,880 
128,050 more | Roberts, 11,606 
than —_N.B.; | Seymour, 9,419 
13,391,252 | Model, 6,934 
more than B. | Average for Dawson 
C., 13,471,843 | 9466 greater than 


more than P. 
E.I. 


Page 166 


for Strathcona. 


8. Sept., 18,298.875 


Oct., 13,693. 
51. $15; $15; Nov., 18,681.25 
$78.75 Dec., 12,949.125 
52. $30; $14.40 Jan., 18,232.75 
53. $72; $108 Feb., 18,520. 
54. $224.40 Mar., 13,460.625 
55. $303.15 Apr., 18,857.25 
56. $574.12 May, 18,860.25 
57. $270.97 June, 12,240,625 


ANSWERS 


Average for Jan. 
283.625 greater 
than for Dec. 

4. 


NNNNNNOINW NWN wowe 


5847.55 


Page 168 


. 1085.367 
. 1841.65 
. 972.46 

. 1590.4658 
. 29.389 

. 44.752 

. 94.728 

. 475.62 

. 71.5858 
. 3.6183 

. 8.5735 

. 18.5127 
. 2730 

. 1.548 

. 1,356 

. 23.994 

. 1.07875 
. .27302 

. 1.349 

. 86.40784 
- 2990.1494 


~ 


- 
- 


bo C9 69 CO c9 
a 


~~ 


bo co 


to oo bs wrmwnwrs 
bo 
a 


~ 
7 


CO BO bo CL bO co DO Oo BD 


SD OT CO SCO 
TC REANS S al 
COTO 
~ so ws. 
co mx 
& 

~1 
‘ 


~ 


~ 


- 


wrormr-~n 
2 
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CoAT Cnt Cibo Erte OU1 Cree colts HAIco 


col 


| foe HA mass 


ey 
of 
Se 
ot 


103. 
104. 


105. 


106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 


. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 


ae 
ae 


. OT} 

. oH 

. 150 

. 3H 
8 

. 30 

4. 

. 163 

i 1G 


Page 170 


. (d)z5 greater ; 


(6) 1} times 

is <5 less 
than 753 is 
is 3 of to 

743 cu. in. 

(1) 9y$5 cu. 
in. greater ; 
(2) 14745 
cu. in. less; 
(8) 114 cu. 
in. less 

112148 ; 

84818 

.1848 

2.128 

.018 

2.7648 

.055 

.00468 

.0029438 

L230 

3360 

28.74 

13.20025 

135.0165 

.05 

1.034 

4.775 

25.08 

.0486 

.007 

.5168 

3.7009 

5.85 

8.2 


ANSWERS 


Page 171 


. 195,000 bar- 


rels 


. $6.48 
. $98.81 
. $215.621; 


$67490.63 


. 8827 mi. 


109.35 mi. 
$ 12.67 


. $119.60 


$28.40 


Page 172 


. pO2T i 
. 62,390 bunches 
. 72 boxes 

. $2.25 

. 30 pineapples; 


$27 ; 2334 
crates 


. $712.50 
. 10,000 qt. 
. 25,000 Ib. 
. $26.88 

. $3500 


Page 173 


. $7186.73 

. $903 

. Gained $43 
. $.19 


$ 550 


. $5250; $8820; 


$18,900 


. 80¢ 
. First offer ; 


$2.50 


. $407.16 


Page 174 


. 23¢ 

. $52.50 

. $8.50 

. $4 more 

. osmin.; smi. 
5 tate Wey. 

= Dayal No). 

. 66% 

. 8820 acres 


Page 175 


. $4500 

. 412 bu. 

. $5.28 

. 220 poles; 


$276 


. $41.80 

. $28.82 

y oo7.40 

. $86.21 

. $33 

5 Anta O)7/ fay! 

. 102 subscrib- 


ers 
Page 176 


. $5899.50 
. $12,420 

5 oye 

. 2.47 sec. 

, 195 Ib. 

a li) 

5 Bs 

4, 73.125 Ibs: 


60.9375 Ib. ; 
12.1875 lb. 


. 1849 
. 46983 lb. 
. $1.06 


Page 178 


31 da. 

117 oz. 
451 pk. 
2650 in. 


Plone mcs 

, Uiflsy avo 
WS? ital. 
ole ZOOnip: 
. 900 sec. 

. 364 pt. 


13. 
. dgal.3 qt. 1 pt. 
2 2) bun Zep. 1b 


> Gilrs ab 


297 


14 ft. 6 in. 


min. 
29 sec. 


. 1 cw. 20 Ib. 


4 oz. 


Slats) soaul, (345) aul, 
Froid. 


2) (Cwi. 
3%), 10). 


. 8 bu. 1 pk. 4 


qt 


17 gal. 1 qt. 1 


pt. 
hrs brani: 
15 see. 


. 6 sq. it. 136 sq. 


in. 


. 169 sq. yd. 4 


Som dit, 


. 14 cu. ft. 808 


Gi. ha, 


26. 455 cu. yd. 15 


Clem aits 


TT OONGUPA too 


cu. in. 
Page 179 


» omit, 2602 tt, 
. 16¢ 


114 persons 


. $2.45 
mGOntits 
. 30 mi, 


121 mi. 


. 10 ft. 728 in. 


Page 180 


| 
C4 
i) 


ta 


oi 6 
Pee Ps 


22 Loto colt Fel ooleo Hl. 
CITT DSK Cr+ 


rs 
fe) 
Sc 

tc 
ou 


.245 mi, 

.502) My 

{03} Mane 

oo wk, 

.05 right angle 
.86 Sq. mi, 


298 ANSWERS 


16. 1026 in. 8mo. 10da.; | 6. 8 ft. 11 in. 15. .36 
17. 102 qt. 47yr.11mo.| 7. 10 yd. llin. | 16. .45 
18. 4856 lb. 24 da. 54yr.| 8. 18° 22! 17. .04 
19. 5115 ft. 7 mo. 21da.| 9. 650 Ib. 18. .06 
20. 1 qt. } pt. 33. 185 ft. 8 in. 10. 7 mi. 100 rd. | 19. .10 
21. 24° $4. 54 hr. 25 min. | 11. 9 sq. ft. 52 sq. | 20. .30 
22. 78° 45! 35. 9 bu. 24 pk. in. 21. 9%, 

23. 16 cu. ft. 1512 | g¢_ $ 3.875 12. 9 22. 13% 
cu. in. 313 A. _| 18. 25 93. 419 

Sa halin, SON Pa ee ae 24 13 
38. 197 rd. 16 ft, | 15. 640 revolu- | 25. 75% 

Page 181 39. 6 da. 8 hr. 15 tions 26. 55% 

2. 18 it, 2 in. min. 16. 300 rd.; 562} | 27. 8% 

3. 10 yd. 9 in. 40. 8 bu. 1 pk. acres 28. 20% 

4. 72 ¢al.2 qt. | 41. 6° 40’, or 460 | 17. 12 wk. 29. 2% 

5. 33 mi. 80 rd. mi.; 3° 46’,| 18. 33 wk.4da, | 30. 60% 

6. 9 Ib. 1 oz. or 259.9 mi.; | 20. 4.5 ft. 31. 9% 

7. 15 hr. 30 min. o 26!) Yor 2); dp rd: 32. 90% 

8. 30 wk. 236.9 mi. ; 5° | 22. 60 rd. 

9. 7 mo. 26 da. 43! or 394.45 pats aa 
10. 2 hr. mi. Page 187 3. $146.12 
11. 35 ft. Bia oe wae 
12. 9 yr. eva. Page 184 Leo oe 750 lb. 4. $4.17 

ps ah sees 2. 28 ft. 9 in. 5. $4.26 
70 |b. 3. 38 gal. 3 qt. A Fs 78 7. $71.62 
14. 711 cu. yd. 4. 17hr. 12 min. | 5. 185 Ib 8 $15.87 
15. 193 bu. 5. 27 bu. 6. 18.9 tons 9. $32.74 
wd ge tepea | ae e 10. $540 
Page 182 8. 491 lb. 4 oz, 9. 3 mi, 12. $250.754 
18. 12 bu. 3 pk. 9. 54yr.1 mo. | 10, $65.75 18. $571.06 
19. 49 ft. 102in, | 21. rina ma a 11. $1.62 14. 55.8 lb. 
20. 2yd.27in, | 12 2484.87~ sq.ft. | 19. 991 Ib. 15. $13.20 


13. 227.764- sq. ft. 


21. 7 hr. 10 min. 16. 552 persons 


22, 135° 15! M4. 1024-500" 80-|  Pagelsg —(|.17. 455.7 mi. 
23. o is 3 cwt. 80 15. 8342.25 sq. ft. if ths 18. peas 
Me 16. 144,474 aq. ft. | 2 soe 
24. 280 rd. Reta es a a 20. $106.26 
25. 3 mi. 1780 ft. + Too 
26. 2 hr. 14 min. Page 185 4. yy Page 191 
22 sec. - 17. 1693.519- cu.| 5. 9; 2. .224 
28. 2 yr. 2 mo. 7 ft. 6. why 3. 553 
da. 18. 1500.218- cu. 1, aie 4. 46% 
29. 5 yr. 4 mo, 28 ft. 8 Ane 5. .03} 
da. 19. 2876.32- cu. ft. 1 6. 063 
80. 4 yr. 6 mo. 26 | 20. 10,283,802+. | % x AGE 
da. cu. ft. 10. 558 7. 08} 
aes 8. .00} 
Page 183 Page 186 19. 9. 00% 
82. 52 yr. 5mo.20.} 4. 5 gal. 3 qt. 13. .15 10. .003 
da; 51 yr. | 5. 16 lb. 6 oz, 14. .24 11. 1.06 
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Page 193 


$23.46 
$15.36 
$34.26 
$ 13.29 
$56.28 
$92.32 
$292.97 
$ 150 


ANSWERS 
10. $66.27 7. 162% 
11. $583.54 8. 214/ 
12. $749.40 9. 8 
13. $791.20 6 61 y) 
14. $956.97 sy 
15. $120.64 : $% 
16. $163.15 12, 125% 
17. 600 fish 13. 75% 
18. Clearing, 14. 96% 
$3790.20; | 15. 188% 
grading, 16. 162%, 
$947.55 ; 17 Bine 
rocking, 18 1619, 
$947.55 aeee 
19. $4.20 19. 153% 
20. 453% 
Page 194 =| a1. 8719, 
20. 889 92, 40°) 
21. $5463; $4856 
23441 lb. 93. pploee 
1. 14.58 S188 To 
24. 374% 
2. 13.8 ce 
3. 70.65 25. 75% 
4. 5.65 26. 2419, 
5. 42.625 27, 44.4 
6. 190 28. 871% 
7. 132.84 29. 191Y 
8. 370.04 30. 1%) 
9. 91.5 31, 23,89) 
10. 847 32. 79) 
11. $224.50+ eatin’ 
12. $545.91- 383. Hale, 625%, 
13. $853.60 oe 
14. $879.84 To 3 ; 
15. $2606.56- 123% 
16. 80 lb. 
17. 8 bunches ; Page 199 
18 Ib. 3. 1500 
18. $58.95 ; 4. 880 
$556.75 5. 1536 
6. 1800 
Page 195 7. 1600 
19. 1875 lb. 8. $414 
20. 11,520 lb. 9. $923.75 
<8 10. $103.50 
Page 196 11. $146.25 
12. $90.96 
Sea 13. SBD 
4. 25% 14. $672 
5. 623% 15. $212.32 
6. 331% 16. $52.77 
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19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29: 
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$ 49.62 
6250 lb. 


Page 200 


10,000 tons 
7500 tons 
23,760 Ib. 
11,000 tons 
38,750 Ib. 
125,550 
DS; Noy. 

$ 10.40 

$ 4.90 

1500 ft. 
5,000,000 tons. 


Page 201 


19.6 
25% 

$ 1875 
$ 41.56 
$ 529 


. $ 899.141 


Page 202 


. $500 

. 12,880 bu. 
Lf 

. 7000 shirts 
. 64755.25 
Pole 

. Ont., 74% 


N.B., 20% 
Que., 74% 


457,506 
farms 
1,509,200 cords 


Page 204 


Cate) 
$.19 
$ 35 
$ 2.95 
$ 8.87 


. $18.25 


_ 


—_ 
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od 
oom co 


OSC SE OS SHS C2 RO 


ey bo 
oNxN 
= Ox 
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29 shelves 
345 |b. 
575 |b. 


. 1% bales ; 60% 


$ 724.50 
$ 1242 


Page 207 


. $5 less per ton 
. 2070 doz. 
brooms ; 207 


brooms 


. 175,400 doz, 
. 720 pieces 

. 10,080 pieces 
. 840 bricks 


.50; $45; $9 


. 8750 barrels 
. $10,987.50 
. 525,000 ; 


131,250,000 


. 49,875,000 
. 68,355,000 
. $68,125 


$78,750 


. $97,762.50 
. $244,637.50 


Page 210 


. $4.56 

. 90 acres 

, 12.389 in. 

. 4 days 

. 10 sacks 

. 86 bu. 

. 38240 bu. 

- 20%; 80% 
. 2592 bu. 


Page 211 


. $2203.20 
. $1609.20 
. $594 

. 116,640 Tb. 
. 72,000 Ib. 
. 134 hr. 

. 44,640 Tb, 
. 20% 

» $159.84 


ANSWERS 
Page 208 56. 16,560 lb. 
broken rice ; 
. 1050 Ib.; 159 y 
. 280 more 55,440 Ib. 
bricks whole rice 
| $52.50 57. $3187.80 
. 1890 Ib. 58. 259 
. 63 10-Ib. 59. 3 lb.t+ 
baskets 60. $1092 
. 815 8-lb. 
baskets age 212 
. 68 B-lb. EGE 
61. 4850 
baskets 62. 0 819) « 
. $409.50 » Oct., 85%; 
. 40%; $1.20 Nov., 103%; 
. $141.75 Dec., 15% ; 
. $929.25 Jan., 18%; 
. $612.50 Feb., 162 %; 
5 O0/ - 
Page 209 Mar., 16%; 


Apr., 123%; 
May, 4% 

63. Oct., 18,750 
Noyv., 28,625 
Dec., 16,875 
Jan., 27,000 
Feb., 37,500 
Mar., 45,000 
Apr., 37,500 
May, 12,000 
Total, 218,250 

64. 45 violets 

65. $174.60 

66. $523.80 

67. $1726.20 


Page 214 


437} gr. 
911+ 

26 Ib. 4 02. 
8 lb. ; $33.92 
$ 5148.94 

. $227.70 

. $116.99 

. $227.395 

. $44.88 
11. $22.44 

. $2,804 
18. $7.39 

14. $22.54 

. $8.47 


Cer ms» PeNwe 


. Cotton, 1240 gr, 


. 22.2¢ 
. 34 spoons 


Page 215 


. $1.0336 

. .9675 dwt. 
. $288.40 

. 22 Ib. 43 o7, 


(Troy) 


. 67 Ib. 24 oz, 


(Troy) 


. 113.00116 gr. 


$292 


. $4.83012 
. 44792 Ib. 


(Troy) 


. $175; 013% 
. $1.52+ 
. $19.275. 


Page 216 


. 15 cords 
. 144 cords 
. 330 cords 
. 1} cords. 
. -16 cu. ft. 


.04 cu. ft. 


. 80624 bu. 
- 9624 gal. 


Page 217 


. 2400 cu. ft. 
. 68,750 Ib. 

. 16,250 Ib. 
. 32,500 Ib. 
. 2348 bu. 

. 534 ft. 

. 102,200 Ib, 
. 88,500 Ib, 
. $54.40 


Page 218 


. 8136 lb.; $76 
- 5600 Ib.; $23 
. 24,000 Tb. ; 


$ 1536 


. 555 1b.; $74.98 
. 800 1b.; $60.40 
. $5.88 


ae 
Oworeo 


Fe eS) Sa Co) 


a 


. $1.58 
. $11.26 
. $7.25 
. $7.99 
. $38.26 
. $.60 

. $3.20 
. 338.00 
. $9.45 
. $21.60 
. $7.50 
. $72.00 
. $36.00 


Page 219 

5 Slo allee 

208% bbl. 

, UPATO Cw Baias 
238.2, bbl. 

. 8 million cu. 
ft. 

. 13,750,000 gal. 
. 152,460,000 mil- 
lion gal. 

. 12.4 Ib. 

. 6180 lb. 

. 2874 lb. 


Page 220 


f Birsit, 2.62 
times; sec- 
ond, 2.95 
times 

i Lb wiby 

. 6800 Ib. 

. 53543 Ib. 

. 2542 lb. 


Page 221 
400° 
410°; 230° 
62° 
83° 
io 
90° 
132° 
127° 
112° 
112° 
102° 


WOO ID TP WW 
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< bab? 
» 66° 


Page 223 


. 576 ft. 


210 ft. 


. 16662 ft. 


3584 ft. 
11942 ft. 


. 1920 ft. 

. 4500 ft. 

_ 5400 ft. 

_ 1536 ft. 

. 4851 ft. 

. 10,976 ft. 
_ 20,480 ft. 
| $1365.47 
. $30.41 

. $75.27 

. $66.32 

. $86.52 


Page 224 


. $70.40 

. $211.20 : 
. $50.18 

. $108.80 
. 516 

. $225 

. $17.28 

. $52.80 

. 72 pieces 
. $15.56 

. $187.16 
. 14,580 ft. 
. 30 Ib. 


Page 225 


. Cost of 100 sq. 


yd., $38.20 ; 
33.2 ¢ 


. $26.45 
3. $17.69 


Page 226 
$87.84 
$63.36 
$31.49 
$25.09 
$21.54 
$40 


EE oS SD EO ae Rohe 
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. $14.60 
. 11.20 
. $16.52 
. PL2.61 
. 19 bundles 
. $23.89 


Page 227 


. 143 bunches 


$ 78.65 


. $125.90 


$152 

24 strips 
$4.80 

$ 28 
$56.56 
$1.77 


Page 229 
$8.40 


. $22.40 
. $12.84 


$10.50 
Page 230 


. $14.75 


$ 13.57 
$19.77 
$33.06 
$63 
$212.50 


. $614,781.25 
. $2.33 


Page 231 


. 482 tons 

. 2,000,000 yd. 
. 8100 lb. 

. 1385 strips 

. 24,000 strips 
. 3 gal. 

. 16 tons 

. 216 tons 

. 86% 

. $36.55 


Page 232 


. 6000 bricks 
. $81.25 
 iSX0) Woy 

. $596.70 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


CURSES tel at etl i elias 
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762 cu. yd. 
1350 cu. yd. 
22 days 
$13,625 
57,1872 lb. 
$32,340 
$18,480 

1440 cu. ft.; 
10,800 gal. 


Page 236 
348 

226 

6723 

A091 

.076 

054 

.0827 

.0999 


(2b: 5h 

. 42.14, 

. 87.24 4 

. 50.63% 

. 2.6% 

. 8.2%, 

. 8.44%, 

. 6.19% 

» OL2oe sali, 

. 4.9%; 4.90%, 

. 12.6%; 12.59% 
. 45.6%, ; 45.56% 
. 86.5%; 86.47%, 
, 24.44, ; 24.359), 
. 36.4%; 86.40% 
. 91.0%; 90.98% 


§ 333, 1. $1.79 


$3.44 
$7.10 

$ 42.704 
$4.36 
$6.76 
$62.72 


. $318.65 


$331.59 


. 3180.26 
. $5669.62 
. $7718.85 


Page 237 


, 881% 


Riciw/ 


302 ANSWERS 
15. 3% United States Page 244 
16. 123% POLES OTS Ny 8. de 
17. 35% Spain, _ 4. $950 
18. 162% $ 759,170.78- 5. $726 
19. 4.8 9 49. Salmon, 50%; | 6, $4454.16 
20. 16.5% Halibut, 91.7% ; 7. 120 lb. 
21. 11.24 BONES, «O50 ee ES 
22, 88520 Aan diy, 9. $32,000 
23. $620.80 Herring, 23.59, | 10. $89,000 
24. $2205 OEEMRE? 52710110. A) cot 
25. $17,280 12. 36 per ton 
26. $3083.76 Page 240 13. 42,000 
27. $17,250 1. $7630 14. 800 bbl. 
28. $7661.88 2. $4259.50 15. 10¢ 
29. $27,400 3. 20% 16. 1,187,500 
30. 34.18% 4. $2 per day 17. 576 hats 
81. 164.29% 5. 18.2%, 18. 12,500 
82. 17.05%, 6. $1,793, 125.69 
33. 273.97, %. 128.5%, Page 247 
34. 61.52% 111.4% 1. $5.40 
35. 63.08% 8. 5% increase in 2. $8.50 
36. 1639.456 lb. yield; 16% : &4 48 
37. 9000 lb. decrease in| 2 $4. ; 
38. 69.3%, price 4. 373% 
39. 34.9% 9. 64.6%; 29.7% | 5. 269 
40. 98.3% 10. 41%; 35.7% 6. $1854 
41. 204 horse ve- | 11. 148,24, 1. 662% 
hicles; 450 8. $15 
street cars ; 20 
Roa atten Page 241 9. 165% 
vehicles;| 2 384 10. $1.874 
AM | mm ” K 
a4) 
cles 4. $530 12. $20 
5. $594.72 13. $11,435.58 
6. $282.56 14. 2)9 
Page 238 
Page 242 Page 248 
42. 27.6%, 7. $1400 15. 20%, 
43. $28,100 8.40 words a|16 5¢ 
44. 18.5%, minute 17. 20%, 
45. 980 bu. 9. 450 children 18. 127.3% 
46. Sand, 35%; | 10. $781.25 19. $10 
limestone, | 11. $425 20. 20%, 
34%,; soda, | 12. 140,500 Q1. 29.99, 
10%; broken | 18. 4800 mi. 22. $272 
glass, 84%; | 14. $1,057,800 23. 30%, 
other mate- | 15. 64,000 cu. ft. | 94, $6206.25 
rials, 12} %, 16, 12,250,000 lb. | 95. Gained 868 
47. 159 P 
48. Gras Britain, Page 243 eo 
$ 2,209,343.90+; | 2. 582 2. Com., $2.70; 


Pc 


© WUD 


net proceeds, 
$51.30 


. $4396.40 
. Com., $52.15; 


net proceeds, 
$692.85 


. $99.42 


Page 251 


. $1950.93 
- $4689.30 


$18 


. Com., $56 ; net 


proceeds, 


$75 


. Com., $371.25; 


net proceeds, 
$11,878.75 


. $18.75; $356.25 
. $12.75;$199.75 
. $63; $567 

. $12; $138 

. $8.64; $106.56 
. $27; $518 

. $5.28; $100.32 
. $24.75; $470.25 
. $22.88; 


. $1800 


Page 252 


. $2904.55 


» 23% 
. 18,000 bu, 
. $50.74; 


$ 1696.26 


Page 253 


$18 
$32.30 
$ 4.90 
$ 2.85 
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. $15.12; 


$45.36; $ 26.64 


. $5.70; $25.65; 


$14.85 


. $3.51 ; $21.06; 


$17.94 


. $4.16 ; $22.88: 


$21.12 
$3.42; $51.30; 
$98.70 


Page 254 


. $162 
. $28 

. $16.20 
| $17.55 
. $48.45 
. $216 

. $64.98 
. $17.10 
. $11.88 
. $4.86 

. $31.59 
. $138.89 
. $7.02 


Page 255 


. $152 
. $270 


$486 
$204 
$324 
$613.36 
$214.13 


. $398.40 

. $297.50 

. $434 

. $769.50 

. $1324.80 

. Single dis- 


count, 
$9.60 more 


. $161 
. $301.15 
. $75.60 
. $496 

. $106.02 


Page 256 


. $37.80 
. $96.39 


ANSWERS 


22. $62.10 


23 
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14. 


15. 
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. $290.70 


Page 257 
20%, 
034 % 


LGe Sea 


We 
18. 


19. 


20) Geen 


21. 


22. 
23. 


24. 


25. 


Page 258 
to 
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26. 


27. 


28. —— 


29. — 


30. —— 


31. 


32. 


33. 


34. 


35. —— 


36. 


Sie 


38. 


39. 


40. 


42. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 
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Page 260 
$1.81 
$10.49 
$7.95 

$ 916.80 
$ 1863.50 


. $1769.40 
. $5.02 

. $577.50 
. $902.70 
. $429 

. $665 

. $728 


Page 262 


. $31.50; 


$ 381.50 


- $42.75; $517.75 
. $397.50 ; 


$ 3397.50 


. $ 1498.38 ; 


$ 7893.33 


. $8.06 ; $54.56 
. $15.27; 


$ 100.52 


. $612.50; 


$ 10,612.50 


. $2520; 


$ 44,520 


. $52.72; 


$ 638.47 


. $88.68 ; 


$ 757.138 


. $32.16 ; 


$ 382.96 


- $62.21; 


$ 603.17 
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. $756; 
. $80.08 


FOOD Aaah we 


Page 263 
$2.06 
$2.71 
$6.16 
$2.37 
$49.32 
$211.07 


Page 264 


. 4} acres 


11,880 plants ; 
2640 per acre 
9% bu. 

$42 

7 tons per ac. 
12,096 cans 
504 cases ; 
112 cases 


. $367.92 


$581.67 
$174.33 


Page 265 


. $99.75 
13. $26 
. $704 

. $153.60 
. $112.50 
. $198.40 
. $70.40 
. $81.60 


$266 


Page 266 


. $1610.75 


112 bbl; 
4% bbl. 


. 4704 gal. 
. 98 bbl. 

. $4101.30 
. $4687.20 


ANSWERS 
26. 234.95 mi. 52. $25.25 
27. 39 wk. 2 da. | 58. Jan., $8.64 
28. In order: Mar., $14.40 
123%; 75%; | 54. $6.30 
3%; 94 55. $43.20 
29. $12,127.50 56. $13.38 
30. 19,404 bbl. 57. $1261.67 
. 26 lb. 
. $170.37 
Page 270 
hi gia . $175.75 
$ 137.23 
81. 83? $ 328.35 
32 7500 gal. 58 Y, 
33. 160 cars $15.39 
34. 3900 tons $ 84,20 
35. 864 teh 
86. 8640 gal. 
37. 43,200 gal. Page 271 
38. 650 gal. . 6104 mi, 
39. 3% . 10:25 P.M. ; 
86.30 mi. 
. 6343 tons 
. 1219 
. $22 
Page 269 . $890.63 
. 26.8% 
40. $693 . $49,342.72- 
41. $34.65 
42. 990 lb. Page 272 
43. Nov., 30 |b. . $12.60 
Dec., 50 lb. 10.08 M cu. ft. 
Jan., 80 Ib. . $1.89; $10.71 
Feb., 110 lb, . 5625 cu. ft, 
Mar., 90 Ib. . $5.56 
44. Nov., $3.25 . $11.88 
Dec., $ 2.64 
Jan., $4.47 
Feb., $4.29 elias 
t SRC » Oso Ue 
Mar., $5.27 pe 
45. Nov., $10.88 | 82. 9856 ou. ft. 
Dec., $5.28 475% 
Jan., $5.59 ‘ $4038 
Feb. , $3.90 - $90 
Mar., $5.85 - 969 
46. $398.30 + oa Ye 
47. 7200 Ib. » $492 
48. $5.58 
49. $19.91 Page 274 
50. $5.55 34,100 Ib, 
51. 579 . $6.48 


91. $3.48 
$55,000 
93. 9.9 Ib. ; 
213,600 Ib, 
$2361.15 
95. 2619 

96. $81.62; 329 


Page 275 
97. $123.83 
98. $12,139.79 
. $81.05 
115.2%, 

. 8600 ft. 

. 123,000 ft, 
. 268,000 ft. 
. $90.96 

. $1065 

- $41; $6 


Page 276 
$180 
108. $339 
109. $26.25 
110. 1080 bu. oats; 
1410 bu. wheat; 
2568 bu. corn 
111. $577.50 
112. %; 663% 
Ls. 74. 6% 
114. $5400 
115. $38,250 
116. $112.50 
117. $6.30 


107. 


Page 277 
18.7 tons; 
1123.7 tons 

119. $840; S84 

120. 7 hr. 88 min, 

20 sec, 

121. 165 train 
loads and 188 
tons over 

. 87 cars 

« F620) 1b; 

. 979,200 cu. ft, 

800 tons 


118. 


vn) 


J 
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